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PREFACE 
WHO IS THIS MANUAL FOR ? 
’ The response to the question is in two parts: the purpose of the document and who could most 
benefit from considering its contents. 


PURPOSE > 


This guidance document and the companion workbook/ worksheets have been developed for 
three reasons: 


a to provide an introduction to the concepts and principles of pollution prevention 
planning and its implementation; 
° to offer a model or approach to initiating (or re-orienting) a pollution prevention 


team planning exercise within an organization (ie. organization includes most 
sizes of business from small, autonomous offices to large industrial sites, 
companies, corporations and institutions); and 
° to provide a series of easy to follow worksheets and checklists that would 
; help guide the planning process from assessments through prioritization and 
on to implementation. 


WHO IS IT FOR ? 


The intended audience includes managers, supervisors and. empowered employees whose 
duties and responsibilities or personal interests include environmental and/or waste 
management activities. The size of the organization within which you work is not a limitation 
to the usefulness of this document. It offers practical insights, guidance and suggestions that 
can improve, or at least initiate discussions on, your approach to environmental management. 


This document will be of most use to those organizations and individuals who are interested 
in or rely on a total quality management approach. The pollution prevention, planning 
concepts, information and guidance are presented simply with few diversions. While links have 
been identified to other complimentary subjects, not all subjects are treated in detail, the 
reader is referred to the selected bibliography. 


The information contained in this guidance manual and tutorial guide are provided as general 
information regarding the development and implementation of a pollution prevention planning 
activity for an industrial, commercial or institutional business. 


Any reference to trade names, trademarks, or commercial products are for the purpose of 


example or comparison only, and do not represent endorsement or approval of the crown in - 
right of the Ministry of Environment and Energy Leet 


This Guidance document in no way releases or replaces the need for a facility to notify the 
MOEE of all changes to their activities involving a Certificate of Approval, Control Order, 
regulation or other MOEE instrument. 


ESTABLISH THE POLLUTION 
PREVENTION PROGRAM 


DO PRELIMINARY ASSESSMENT 


So e Executive Level Decision 
e Policy Statement 
e Consensus Building 


ORGANIZE PROGRAM 
e Name Task Force 
» State Goals 


Information .Gathering 
Review Sites 
Establish Priorities 


INFORMATION GATHERING 
e See APPENDIX 1 and 2 


WRITE PROGRAM PLAN 
Consider External Groups 

Define Objectives . 

Identify Potential Obstacles 

Develop Schedule 


DETAILED ASSESSMENT 
e Name Assessment Team(s) 
Review Data and Site(s) 
Organize and Document 
Information 


DEFINE PREVENTION OPTIONS 
e Propose Options 
e Screen Options 


DO FEASIBILITY ANALYSES 


e Technical 
e Environmental 
e Economic 


IMPLEMENT THE PLAN 


e Select Projects 
e Obtain Funding 
Install 


MEASURE PROGRESS 
e Acquire Data 
e Analyze Results 


MAINTAIN POLLUTION 
PREVENTION PROGRAM 


FIGURE A. 
Pollution Prevention Planning Overview 


EXECUTIVE SUMMARY 


The traditional "command and control" approach to environmental management, which focuses on 
treatment rather than prevention of discharges to the environment will no longer meet the needs of 
either the regulating authorities or the companies and facilities seeking continued improvement in 
environmental quality. 


The Pollution Prevention approach represents a significant advancement in environmental management. 
It offers both the regulating authority and respective industrial, commercial, institutional and private 
facility the opportunity to jointly work towards improving environmental conditions, reduce operating 
costs, reduce risk and resulting liability costs and result in significant progress in protecting and 
preserving the ecosystem which we all share. 


Total Quality Environmental Management (TQEM) founded in the principles and function of a Total 
Quality Management system place a greater emphasis on pollution prevention at the sources as well 
as better resource management and conservation. The ultimate goal of Pollution Prevention is the 
elimination of pollution at the source. This will be achieved by first reviewing current practices; second, 
_ identifying sources of waste and pollution and finally, selecting and implementing new and innovative 
ways of progressively eliminating pollution. Prevention is achievable, but will require commitment, 
cooperation, innovation, ingenuity and diligent hard work. 


This Pollution Prevention Planning Guide provides an approach based on: a total quality organizational 
framework; an integrated,multi-media assessment of pollution impacts; conceptual models, procedures 
and protocols that force attention to the front-end of industrial processes and all waste management 
systems; progressive reduction and elimination of pollution and waste prior to its creation; conservation 
and energy efficiency. The Guidance Document outlines a step-by-step approach to the initiation and 
development of a comprehensive, multi-media pollution prevention planning program (FIGURE A.) 
including guidance on: 


° how to establish the program through top level commitment and consensus 
building; 

° how to organize the program through an empowered management and 
employee team; 

ne the critical steps and areas to obtain information for a preliminary assessment 
of fast wins and potential for long term success; 

e% how to write a comprehensive program plan with objectives, stakeholder 
involvement and schedule for action; 

° the steps involved with a detailed assessment and on-site walk-through to 

/ identify all waste produced; 

° defining prevention options and feasibility analyses tailor made to suit your 
business; 

° tips for writing the final assessment report; selecting and pee Nee 
prevention projects; measuring success; and 


° how to maintain momentum for continuous improvement. 


It is recognized that this Guidance Document is complete only when it has been reviewed and 
customized to the needs of each individual facility or organization. As such, it is offered as a starting 
point for discussion and action. 


ahha tee send sey . 
Per er | 
> Ww spot uk ee ee 


i = ake a 


Le ier ’ 
eda Gs = ts Aeculicnts pot oe 
Woo Se eee at 6 Cir Syne APE aa 

; habe a re Fe Ie arial 
i shee. nits ithe “eh “orgy ee ¥ 


eet ae 
Lacy wont ee 
Fe tants ceil i enn = 


i heen ee STE 


, ae ae 
ere > \: 


& 
.* . 


14 
; Pia 


. 


; : ’ i i ; : le j y ‘ . | ay ae af thy “ as a - F = 3 
a) 1 hey o- irae, ae: BY ‘has ini es sta : Lakin a 1 5 ; a ; 
P 4 £ ‘a Saeki nee Pare me Wes) eee cfr f nt . neh se ATS ge a 6 - TY Vehaa se ts : AW we 


eke amin Ses hs seer See ee Are iobattnedies it a hae mrt hits, Aaadniny te 
diss aA feat tA, axe on yw. Pw vebets. Cs ‘fariin cy Rid Oe: mri, a An a ON ales 


. a urna ae ay ‘ sit ~t fein 6 ey 9 Wes is iv ni 7 ; 
oF lak ats OL tater Re ae ea fe Nang) trl Tous esis eto 
Las iy 7 acm ad, Ae x ss mn re - da ae ee me « im > z sg rape ~< 7 
* : L& a SF evs, See 
i: ; ie » tai ira, j a ve aa 

; ] f i a 

‘ } M Fi 
Be ie % -? 


ma j = - _ - b 


te eae CSS pce ae 4s ree a Sa OO Lee hide ia se a 
: 0 a a ee ee my ae pty hong: j sy eur Pa | 
ee ie A ee a Ne Ae ae ‘ia 
Ais Be 4 : ‘et epi oe F, | an 
ureter en Selan psa) eae eae i tba es Tn a. 
eX antngiy ae ee nee pea Oh WD EE IP a 
oF ne ys ve i Se a ae Meee secs igs: yee net Mae ae 
oy ra te ae rit oft iiedey Ports Snipa st =. a? 
7 a Ee bgt” 3 | << AM) ee my eae ha Tevtoued gi ay") j Ae cath =) Ex a 


es - ea Wee ey wine ae rs ie} igs < , fs roar cr) ; 


| j oh" Reo he ' - Harta : ; a 
P he Eiginetye . lak seme, oe re “Ne HME s ee “a Ns ci yt ee iat ; * eam 
; eS ae bial sera agen Rey, Bas ries esi pach. ae 
SP TN eardapat nina ae Si Mea MOR sey é bat? | OO aa 


ieee be at 
& : D 


i eet Hae aad $F soe ate. gihdp: ay Aas ciiilcn’ apie a ht nae eee ‘ah 
oruraae a\ 20 See “A t., i ee: ee oe es" Ty if wi rant fy ate, ohh # - i 


nn. Lue: ot ae 


Cs 


3 é SE kak So nal Np i 


ACKNOWLEDGEMENTS 


The contents of this guidance document and hn manual were taken in part from several 
publications including: 


United States Environmental Protection Agency 
Pollution Prevention Planning Guide EPA/600/R-92/088 


Coopers & Lybrand Deloitte 
Your Business and the Environment, A D-I-Y ‘review for Companies 


Canadian Standards Association 


Environmental Management System Development Document Discussion Paper, 
September 8th, 1992, Appendix A. 


Ontario Waste Management Corporation 
Hazardous Waste Audit and Reduction Manual, ISBN # 0-7729-5851-3 (2nd edition 
July 1989) 


In addition, this document would not have been possible without the considerable talents, 
knowledge, commitment and efforts of numerous staff from many divisions and offices of the © 

Ministry of Environment and the Ministries of: Energy, Natural Resources, and Industry Trade 
~ and Technology. 


. “ 7 
: = 7 . = 
Wz A 5 » . 


i ae CORT EN 4 tae 


‘Shapday: Aistbinini = iia sail 
+, Ne anc hk pce ay ree se M2 pee tals 
. exer es Naas sialic wt eee i 


rare ae wyOebonns, 
wre bi, oY sipipe Pee Wy, Avs 


INTRODUCTION 


CHAPTER 1 


DEFINITION OF POLLUTION PREVENTION 


The Ministry of Environment and Eusray has defined pollution 
prevention as: 


Any action which reduces or eliminates the creation of 
pollutants or wastes at the source, achieved through activities 
which promote, encourage or require changes in the basic 
behavioral patterns of industrial, commercial, — institutional, 
community and government generators or individuals. 


P ollution prevention includes practices that eliminate or reduce 


the use of hazardous and nonhazardous materials, energy, 
water, or other resources as well as those that protect natural 
resources through conservation or more efficient use. 


An industrial pollution prevention program addresses all types of 
waste and represents an ongoing, comprehensive examination of the 
operations at a facility with the goal of minimizing all types of waste 
products. An effective prevention program will: 


° protect employee & public health and the environment; 
° improve employee morale and Paepatien: 

C a reduce operating costs; 

° enhance company’s image in the earnenie and 

° reduce risk of criminal and civil liability. 


This Guidance manual, companion workbook and _ example 
worksheets are intended to assist you in developing and 
implementing a pollution prevention program for your business. It 
starts by identifying policy, organizational and procedural 
characteristics which can support and promote pollution prevention, 
followed by ideas for identifying possible pollution sources and 
proposals for setting priorities for implementation of prevention plans. 
It will also help you decide which aspects of your operation you 
should assess and how detailed the assessment should be. 


This chapter provides background information on pollution prevention. 
Specifically, it: 


° Explains what pollution prevention is and what it.is 
not. 
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Those companies "struggling to 
maintain compliance today may 
not be around by the end of the 
‘90s. Those  toeing the 
compliance line will survive. But 
those viewing the environment 
as .a- Strategic issue will be 
leaders" 

- Richard W. MacLean, chief, 
environmental programs, Arizona 
Public Service Co., as quoted in 
Environmental Business Journal, 
Dec, 1991. 


° Describes the Environmental Management Hierarchy 
being promoted by the Ontario Ministry of the 
Environment and Energy. 

. Provides an overview of provincial and federal 
legislation on pollution control, and presents the 
government's new strategy towards prevention. 

° Summarizes the benefits you can obtain from a 
company-wide pollution prevention program that 
integrates raw materials, supplies, chemicals, energy, 
and water use. 


TOTAL QUALITY MANAGEMENT AND POLLUTION PREVENTION 


For those organizations and managers who have proceeded down 
the road of Total Quality Management (TQM), a great deal of the 
information and approaches described here for pollution prevention 
should sound very familiar. 


Pollution Prevention and TQM share the core belief that if the 
management of the facility breaks down organizational barriers, and 
gives all of its employees authority and accountability, they will bring 
back the best possible ideas. 


Total quality is based on the premise that to improve quality you 
need to change the processes that produce defects. Pollution may 
be fundamentally considered a proxy for waste in the production 
process. Changing the process with a commitment to quality can 
prevent the "defect" of pollution, avoiding the necessity of costly 
"rework" after it is created. 


Pollution prevention is a multi-media activity that cuts across all 
environmental programs within a facility. It is essential that these 
programs within a facility encompass all impacts of a process or 
activity on air, water, waste generation and disposal, and energy 
use. This is more efficient from the perspective of resource 
allocation, on an environmental level, because facilities with multiple 
media impacts can be served by one effort rather than several. 
However, for all these efficiencies, only by bringing all employees of 
a facility into the loop - educating them on prevention, encouraging 
them to apply the principles to their work and constantly improve 
them, listening to their ideas will you make pollution prevention a 
fundamental building block in your management of the environment. 
Chapter 5 - Maintaining The Pollution Prevention Program - provides 
additional TQM information and suggestions. 
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Total quality is to management 
what pollution prevention is to 
the environment. 


TQM offers to provide the 
essential framework for 
implementing prevention goals - 
the transition to a Pollution 
Prevention culture requires the 


- full use of TQM principles. 


In an industrial company with 
environmental impacts, there is 
a natural tendency for pollution 
prevention to emerge as the 
policy of choice when total 
quality principles are applied to 
environmental management. 


THE ENVIRONMENTAL MANAGEMENT HIERARCHY 
Pollution Prevention is achieved through the preferential approach of 


source reduction, reuse of product and ‘non-product outputs, or 
closed loop recycling. 


Preventing or recycling at the source eliminates the need for off-site 


recycling or treatment and disposal. Elimination of pollutants at or 


near the source is typically less expensive than collecting, treating, 
and disposing of wastes. It also presents much less risk to your 
workers, the community, and the environment. 


The Ontario Ministry of Environment and Energy has adopted the 
“Environmental Management Hierarchy model as defined in the 
USEPA's Pollution Prevention Act of 1990. It is illustrated in Figure 
141. 


FIGURE 1.1 


THE ENVIRONMENTAL MANAGEMENT OPTIONS HIERARCHY 


MANAGEMENT 
METHOD EXAMPLE ACTIVITIES 


Environmentally Friendly 
Design of New Products 
Process Changes 

Source Elimination 

Reuse of Product & Non- 
product Outputs 

Closed loop recycling 


Source Reduction 
(Highest Priority) 


Recycling Reclamation 
(Off-site) 


Stabilization - 
Neutralization 
Precipitation 
Scrubbing 


Treatment 


Disposal . Disposal at a Licensed 
Facility 
Discharge through sewers 
Discharge to water courses 
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EXAMPLE APPLICATIONS 


Modify Product to Avoid Solvent 
Use 

Modify Product to Extend Coating 
Life 

Solvent recovery and return to 
process (hard-piped) 

Reuse of product and non- product 
outputs as raw materials 


Industrial Waste Exchange 

Metal Recovery From a Spent 
Plating Bath 

Recovery/ regeneration of catalysts 


Thermal Destruction of Organic 
Solvent 

Precipitation of chemicals From a 
Spent Bath 


Land Disposal 
Waste Processing Site 


WHAT IS POLLUTION PREVENTION? 


Pollution prevention is the maximum feasible reduction of all wastes 
generated at production sites. It involves the application of best 
management practices, judicious use of resources through source 
reduction, energy efficiency, reuse of input materials during 
production, and reduced water consumption. 

Two general methods of source reduction that are useful in a 
pollution prevention program are: product changes and process 
changes. They can reduce the quantity and/or toxicity of production 
wastes and of end-products during their life-cycle and at disposal. 
Figure 1.2 provides some examples. 


FIGURE 1.2 
EXAMPLES OF SOURCE REDUCTION METHODS 


SOURCE 
REDUCTION 


Product Changes Process Changes 
* Design for Less : 


Environmental Impact . 
* Increase Product Life 


Input Material Technologoy Improved Operating 
Changes Changes : Practices 


* Material Purification * Layout Changes Operating & Maintenance 
* Substitution of Less * Increased Automation _ Procedures / 
Toxic Materials + Improved Operating Management Practices 
Conditions Stream Segregation 
+ Improved Equipment - f° Material Handling 
+ New Technology: Improvements 
Production Scheduling 
* Inventory Control 
* Training 
+ .Waste Segregation 


Product changes are concerned with the qualities of the final 
product of a process or manufacturing system. These qualities can 
be affected by design and result in less . harmful . environmental 
impact. Product changes and their design are discussed in detail in 
’ Chapter 7 of this guide. 
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Process changes are concerned with how the product is made. 
They include input material changes, technology changes, and 
improved operating practices normally attained through implementation 
of Best Management Practices. All such changes reduce worker: 
exposure to pollutants during the manufacturing process. Typically, 
improved operating practices can be implemented more quickly and 
at less expense than input material and technology changes. Box 1 
provides examples of process changes. 


Box 1 - POLLUTION PREVENTION PROCESS CHANGES 
The following process changes are pollution prevention measures because 
they reduce the amount of waste created during production. 


Examples of input material changes: 
. Stop using heavy metal pigment. 
. Use a less hazardous or toxic solvent for cleaning or as ; coating. 
- Purchase raw materials that are free of trace quantities of hazardous or toxic 
impurities. 
. Raw material substitution to eliminate Schedule 1 wastes (Regulation 347). 


Examples of technology changes: 

. Redesign equipment and piping to reduce the volume of material 
contained, cutting losses during batch or colour changes or when 
equipment is drained for maintenance or cleaning. 

- Change to mechanical stripping/cleaning devices to avoid solvent use. 

- Change to a powder-coating system. 

- Install a hard-piped vapour recovery system to capture and return 
vaporous emissions. - 

- Use more efficient motors. 

- Install speed control on pump motors to reduce energy consumption. 


Examples of Best Management Practices: 

. Train operators. 

- Cover solvent tanks when not in use. Separate waste streams to avoid 
cross-contaminating hazardous and nonhazardous materials. 

- Improve control of operating conditions (e.g., flow rate, temperature, 
pressure, residence, time, stoichiometry). 

- Improve maintenance scheduling, record keeping, or procedures to 
increase efficiency. 

- Optimize purchasing and inventory maintenance methods for input 
materials. 

. Purchasing in quantity can reduce costs and packaging material if care 
is taken to ensure that materials do not exceed their shelf life. 

. Reevaluate shelf life characteristics to avoid unnecessary disposal of 
stable items. 

- Stop leaks, drips, and spills. 

- Turn off electrical equipment such as lights and copiers when not in 
use. 

. Place equipment so as to minimize spills and losses during 
transport of parts or materials. 

. Use drip pans and splash guards. 
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WHAT IS NOT POLLUTION PREVENTION? 


There are a number of measures that are applied only after wastes 
are generated. They are, therefore, not correctly categorized as 
pollution prevention. Box 2 provides some examples of procedures 
that are waste handling, not pollution prevention, measures: 


Box 2 
The following are not pollution prevention measures because they are applied 
after the waste is created: 


. Off-site recycling: 
Off-site recycling is ‘vastly preferable to other forms of waste handling because it helps to 
preserve raw materials and reduces the amount of material that will require disposal. 
However, compared with closed-loop recycling (or reuse), performed at the production site, 
there is likely to be more residual waste that will require disposal. Further, waste 
transportation and the recycling process itself carry the risks of worker exposure and of 
release into the environment. 


. Waste treatment: 
Waste treatment involves changing the form or composition of a waste stream through 
controlled reactions to reduce or eliminate the amount of pollutant, its toxicity and/or its 
disposal site space requirements. Examples include detoxification, incineration, 
decomposition, stabilization, and solidification or encapsulation. 


. Concentrating hazardous or toxic constituents to reduce volume: 
-Volume reduction operations, such as de-watering, are useful treatment approaches, but 
they do not prevent the creation of pollutants. For example, pressure filtration and drying 
of a heavy metal waste sludge prior to disposal decreases the sludge water content and 
waste volume, but it does not decrease the amount of heavy metal in the sludge. 


. Diluting constituents to reduce hazard or toxicity: 
Dilution is applied to a waste stream after generation and does not reduce the absolute 
amount of hazardous constituents entering the environment. Dilution is not an acceptable 
method of waste treatment, and is expressly discouraged or prohibited by both Regulation 
347 and MISA. 


. Transferring hazardous or toxic constituents from one environmental 
medium to another: 

Many waste management practices to date have simply collected pollutants and moved 
them from one environmental medium to another. For example, solvents can be removed 
from waste water by means of an activated carbon absorbers. However, regenerating the 
carbon requires the use of another solvent or heating, which transfer the waste to the 
atmosphere. In some cases, transfer is a valid treatment option. However, too often the 
purpose has been to shift a pollutant to a less tightly regulated medium. In either case, 
media transfers are not pollution prevention. 
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POLLUTION PREVENTION REGULATORY FRAMEWORK 
ONTARIO 


The Ontario Ministry of the Environment was established in 1972 to 
consolidate responsibility for all aspects of environmental protection, 
enhancement and restoration under one provincial government 
agency. 


The consolidation involved two government agencies, the Department 
of the Environment and the Ontario Water Resources Commission, 
with the new ministry inheriting the operating legislation from each 
of its predecessors. 


In a more recent reorganization of the Ontario government, the 
ministries of the Environment and Energy were combined in February 
of 1993 to form a single ministry. 


THE ENVIRONMENTAL PROTECTION ACT (EPA) 


The general provisions of the EPA cover all types of pollution, 
forbidding the discharge of any contaminant to the natural 
environment in amounts, concentrations or levels exceeding those 
prescribed by regulation. A contaminant is defined as a solid, gas, 
liquid, odour, heat, sound, vibration, radiation or combination of any 
of these, resulting directly or indirectly from human activities, which 
may cause injury to humans, flora or fauna. 


In addition to regulated limits for specific contaminants, the EPA 
prohibits any discharge that is likely to impair the natural 
environment, injure or damage plant or animal life, cause harm or 
discomfort to any person, affect the health or safety of any person 
or render any property, plant or animal life unfit for human use. 


ONTARIO WATER RESOURCES ACT 


This act gives Environment Ontario extensive powers to regulate 
water supply, sewage disposal and the control of water pollution. It 
authorizes the ministry to supervise and examine all surface waters - 
and ground waters in Ontario to determine the extent, nature and 
causes of contamination in these waters. 


Under the Ontario Water Resources Act, any discharge into a body 
of water, on its shore or in any place that may impair the quality of 
the water, is an offence. It is also an offence to make any discharge 
that directly or indirectly causes injury: to a person, animal or bird 
through the use or consumption of any plant, fish or other living 
matter in the water. , 
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ENVIRONMENTAL ASSESSMENT ACT (EAA) 


This act provides for the assessment .of any proposed major 
undertaking whether governmental, municipal or private at the very 
earliest stage so that it may be altered or even cancelled if it is 
found to be environmentally unacceptable. The act also provides for 
full public participation in the decision-making process. It is being 
implemented in stages, applying first to major provincial undertakings. 
Specific private projects which involve significant environmental effects 
may be designated for assessment. 


Under the EAA, any proponent of an undertaking submits to the 
ministry an. environmental assessment on the proposal. All interested 
parties are given an opportunity to examine this document and may 
request that a public hearing be called by the Environmental 
Assessment Board. 


PESTICIDES ACT 


This legislation restricts the storage, distribution, sale and use of 
pesticides. The ministry examines and licenses professional 
exterminators and maintains a classification system to ensure that 
hazardous chemical pesticides are not handled or used by 
unqualified persons. 


CONSOLIDATED HEARINGS ACT, 1981 


When the Environmental Assessment Act was first applied to 
significant municipal projects, one of the main concerns raised by 
municipalities was the planning and approval processes required, 
especially under the Planning Act and the Ontario Municipal Board 
Act. The Consolidated Hearings Act provides a streamlined approval 
process for municipal, private and provincial projects or proposed 
activities which may otherwise require hearings by more than one 
tribunal. Hearings under. this act are conducted by one or more 
members of the Ontario Municipal Board, the Environmental 
Assessment Board or both as chosen by the chairpersons of the two 
boards. The streamlining of hearings under the Consolidated 
Hearings Act is aimed at avoiding the possibility of repetitive, 
expensive, complex and time-consuming approval procedures. 


ONTARIO WASTE MANAGEMENT CORPORATION ACT, 1981 


This act established the Ontario Waste Management Corporation with 
powers to provide, develop and manage facilities for the treatment 
and disposal of liquid and hazardous waste generated by industry. 
The powers of the corporation include a mandate to encourage 
recycling and reduction of these wastes at their industrial sources. 
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~-ENVIRONMENT STATUTE LAW AMENDMENT ACT 


The newest amendments to the Environmental Protection Act, the 
Ontario Water Resources Act and the Pesticides Act are contained 
in the Environment Statute Law Amendment Act, which came into 
force on June 29, 1988. This act clarifies the ministry enforcement — 
and inspection powers and provides greater precision and protection 
of individual rights. In addition, the act provides that anything 
produced to a provincial officer or in plain view during an inspection 
may be seized if the officer reasonably believes that there has been 
a contravention of the acts or their regulations. Finally, other 
amendments ensure greater fairness in the hearing and appeal 
procedures. 


CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) 


Under the CEPA, the federal environment departments are enabled 
to initiate studies within the provinces and issue regulations affecting 
national environmental interests (e.g. industrial groups such as the 
pulp & paper industry and national environmental programs such as 
global warming/ CO,, acid rain and NOx VOCs). Under CEPA the 
federal government may set operating requirements for facilities, 
emission limits for pollutants and enter into bilateral partnerships with 
the provinces of Canada and states of the USA. 


BENEFITS OF A POLLUTION PREVENTION PROGRAM 


In the case of. pollution prevention, the national environmental 
objectives and the socio-economic interests of industry coincide. 
There are strong social and economic incentives for the reduction of 
both the toxicity and overall volume of wastes generated. As a result 
“of the World Summit Conference in Rio de Jianero, society is 
beginning to recognize the real economic, environmental and health 
costs associated with waste and pollution. As a result, those 
companies and facilities which operate and implement an effective, 
ongoing pollution prevention program will be the ones with a lower 
cost and have a significant competitive edge. The cost per unit 
produced will decrease as pollution prevention measures lower 
liability risk and operating costs. And as societies environmental 
awareness continues to grow, these same companies will benefit 
from and enhanced public image associated with its pollution 
prevention efforts. 


There are numerous benefits of a pollution prevention program, as 
well as many opportunities for environmental and economic 
improvement. These benefits can be grouped together under five 
main categories: Legislative and regulatory compliance; direct 
operating costs; indirect operating costs; environmental risk and 
liability; and corporate and public image. 
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I. Legislative and Regulatory Compliance 


Ministry Policies are always changing to reflect improvements in the 
understanding of environmental risks and problems. Associated with 
this, the Ministry and the federal governments has set limits for the 
discharge and transfer of certain pollutants and wastes, and has 
identified other priority areas that may eventually involve some form 
of regulation. Incorporating this type of long term policy direction in 
a pollution prevention plan will allow a company to plan for change 
over a longer term. 


Current Regulations require that companies obtain a variety of 
approvals, and in some cases monitor and document discharge 
levels and waste handling practices. Where these programs identify 
situations contrary to current regulations, the onus is clearly on the 
company and its management to ensure corrective efforts are made. 
A pollution prevention plan will allow you to anticipate and eliminate 
"surprises" and provide a mechanism to choose the best options for 
implementation of corrective or pro-active action. 


Municipalities are becoming more careful with respect to the 
acceptance of waste materials (e.g Sewer-Use By-Laws and waste 
disposal site use restrictions). The options available for waste 
disposal are becoming limited, with the emphasis shifting to "at 
source" methods of dealing with waste. If overall waste volumes are 
reduced or eliminated, these problems are minimized. 


il. Direct Operating Costs 


Reduced Operating Costs An effective pollution prevention program 
can yield cost savings that will more than offset program 
development and implementation costs. Cost reductions may be 
immediate savings that appear directly on the balance sheet or 
anticipated savings based on avoiding potential future costs. Cost 
Savings are particularly noticeable when the costs resulting from the 
treatment, storage, or disposal of wastes are allocated to the 
production unit, product, or service that produces the waste. Refer 
to Chapter 6 for more information on allocating costs. 


Materials costs can be reduced by adopting production and 
_ packaging procedures that consume fewer resources, thereby creating 
less waste. As wastes are reduced, the percentage of raw materials 
converted to finished products increases, with a proportional decrease 
in materials costs. . . 
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"Above all, companies want to 
pin down risk... Because the 
costs can be so enormous, risk 


_ must now be taken into account 


across a wide range of business 
decisions." 

- Bill Schwalm, senior manager, 
environmental programs at 
Polaroid, in a business interview 
with Environmental Business 
Journal, December, 1991. 


Waste management and disposal costs are an obvious and readily 
measured potential savings to be realized from pollution prevention. 
Federal and provincial regulations mandate special in-plant handling 
procedures and specific treatment and disposal methods for, toxic 
wastes. The costs of complying with these requirements and 
reporting on waste disposition are direct costs to businesses. There 
are also indirect costs, such as higher taxes for such public services 
as landfill management. The current trend is for these costs to 
continue to increase at the same or higher rates. Some of these 
cost savings are summarized in Box 3. 


BOX 3 
Waste management costs decrease as prevention measures are implemented: 


- Reduced manpower and equipment requirements for on-site pollution 
control and treatment / 
. Less waste storage space, freeing more space for production 
. Less pretreatment and packaging prior to disposal 


. Smaller quantities treated, with possible shift from treatment, 
storage, and disposal (TSD) 
. Identify facility.as moving towards non-TSD status 
. Less need to transport for disposal 
. Reduced paperwork and record-keeping requirements, e.g., less Toxic 
Release Inventory (NPRI) reporting when NPRI-listed chemicals are 
eliminated or reduced. . 


Production costs can be reduced through a pollution prevention The development of Human 
assessment. When a multi-disciplinary group examines production Health-Based Risk Assessment 
processes from a fresh perspective, opportunities for increasing Guidelines is being considered 
efficiency are likely to surface that might not otherwise have been by Health & Welfare Canada. 
noticed. Production scheduling, material handling, inventory control, These assessments quantitatively 
and equipment maintenance are all areas that can be optimized to estimate the risk of: 

reduce the production of waste of all types and also control the - different remediation techniques 
costs of production. for a contaminated site; 


- new or interim clean-up criteria 
for a contaminated medium; 


Energy costs will decrease as pollution prevention measures are - practical or intermediate clean 

implemented in various production lines. In addition, energy used to up criteria where existing 

operate the overall facility can be reduced by doing a thorough criteria are not practical; 

assessment of how various operations interact. Chapter 8 discusses - worker exposure being within 

energy conservation. safe levels for a given 
situation. — 


iil. Indirect Operating Costs 
Employees are likely to feel more positive toward their company 


when they believe that management-is committed to providing a safe 
work environment and is acting as a responsible member of the 
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community. By participating in~ pollution prevention activities, 
employees can interact positively with each other and with 
management. Helping to implement and maintain a_ pollution 
prevention program should increase their sense of identity with 
company goals. This positive atmosphere helps to retain a compet- 
itive workforce and to attract high-quality new employees. 


Workers’ compensation costs and risks are directly related to the 
volume of hazardous materials used or produced and past history of 
work related accidents. The comprehensive pollution prevention 
assessment required to identify potential environmental improvements 
could also identify Bee health and safety gains. 


Financing costs can be reduced where a company is demonstrating 
to lending institutions that the company is making every effort to 
operate both in a responsible fiscal manner and also to reduce the 
risk of pollution. Environmental questionnaires and audits are being 
requested more often, particularly when borrowing against secured 
assets. The pollution prevention planning process could play a key 
role in demonstrating corporate SU AO to good management 
and environmental practices. 


IV. Environmental Risk and Liability 


Reduced Risk of Liability: You will decrease your risk of both civil 
and criminal liability by reducing the volume and the potential toxicity 
of the vapour, liquid, and solid discharges you generate. You should 
look at all types of waste, not just those that are currently defined 
as hazardous. Since toxicity definitions and regulations change, 
reducing the volume of wastes in all categories is a sound long-term 
management policy. 


Facility cleanup and decommissioning costs may result from a 
need to comply with future regulations or to prepare a production 
facility or off-site waste storage or disposal site for sale. These future 
costs can be minimized by acting now to reduce the amount of 
wastes of all types that you generate. Where companies can 
implement pollution prevention there will be less risk of waste or 
pollution accumulation on-site requiring extensive and costly clean-ups 
during decommissioning. 
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In a recent Ontario case, the 
court was critical of cost-cutting 
measures imposed by a Vice 
President which "overloaded" 
one of his more junior officers 
leaving him insufficient time to 
deal with environmental issues. 
Both the President and Vice 
President of Bata Industries 
Limited were convicted of failing 
to take ‘all reasonable care to 
prevent the corporation from 
causing or permitting an unlawful 
discharge” under the OWRA. 


Environmental legislation: Some provincial regulations (e.g. MISA) . 
require that facilities document the emissions for a range of toxic, . 
hazardous, non-hazardous and conventional pollutants. Companies 
that produce excessive emissions risk heavy fines, and_ their 
managers may be subject to fines and imprisonment if potential 
pollutants are mismanaged. Civil liability is decreased by generating 
less hazardous waste and other potential pollutants. Waste handling 
affects public health and property. values in the communities. 


Surrounding production and disposal sites. Even materials not 


‘Currently covered by hazardous waste regulations may present a risk 
of civil litigation in the future under the Environmental Bill of Rights. 
(EBR). 


V. Corporate and Public Image 


Improved Company Image: As the quality of the environment 
becomes an issue of greater importance to society, your company’s 
policy and practices for controlling waste increasingly influence the 
attitudes of your employees and of the community at large. - 


Community attitudes will be more positive toward companies that 
operate and publicize a thorough pollution prevention program. Most 
communities actively resist the siting of new waste disposal facilities 
in their areas. In addition, they are becoming more conscious of the 
monetary costs of treatment and disposal. Creating environmentally 
compatible products and avoiding excessive consumption and 
discharge of material and energy resources, rather than concentrating 
solely on treatment and disposal, will greatly enhance your 
company’s image within your community and _ with. potential 
customers. 


Public Health and Environmental Benefits: Reducing production 
wastes provides upstream benefits because it reduces the potential 
for ecological damage due to raw material extraction and refining 
operations. Subsequent benefits are the reduced risk of emissions 
during the production process and during recycling, treatment, and 
disposal OOo ate 
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CHAPTER 2 


DEVELOPING THE POLLUTION PREVENTION PLAN 


Peeiaien prevention planning is a comprehensive and continual evaluation of how you do 


business. The planning process and resulting program will affect many if not all of the functional 
areas within your company. It -has much in common with the planning you already do for other 
aspects of your business operations and is a significant part of the overall life cycle management 
~ approach. 

Figure 2.2 illustrates the major steps in the pollution prevention program. These steps are described 
‘in this chapter and in Chapters 3 through 5. 


This chapter considers the elements of pollution prevention program design as they might be 
addressed by a company. These elements include building support for pollution prevention throughout 
the company, organizing the program, setting goals and objectives, performing a_ preliminary 
assessment of pollution prevention opportunities, and identifying potential problems and their solutions. 


ESTABLISH THE POLLUTION ; 
PREVENTION PROGRAM im ESTABLISH THE POLLUTION 


PREVENTION PROGRAM 
e Executive Level Decision 


- AAG . : e Policy Stat t 
Executive Level Decision em oe: De est Racal) 
In some companies, the initiative to 
investigate setting up a pollution prevention 
program will be taken at the executive level. 
In others, | lower-level managers or 

: : ~-| DO PRELIMINARY ASSESSMENT INFORMATION GATHERING i 
employees will be the catalysts. In either 
case, it may be necessary to gather 


ORGANIZE PROGRAM 


information to demonstrate that pollution WRITE EROGRAM ELAM 
prevention opportunities exist and should be 
explored. This information will be used by | DO DETAILED ASSESSMENT 


company executives. as they weigh the 
potential value of pollution prevention and 
decide whether to commit the resources 


necessary to develop and implement’ the 
program. DO FEASIBILITY ANALYSES 


WRITE ASSESSMENT REPOR i 


IMPLEMENT THE PLAN 


| DEFINE PREVENTION OPTION 


One way to gather this information is to 
perform a_ preliminary assessment. A 
pre-assessment is part of the formal 
program design effort and is, therefore, 
described later in this chapter. However, a MEASURE PROGRESS 
high-level pre-assessment of only one or 

two areas of the facility can be done to MAINTAIN PROGRAM 
gather information and, perhaps, even 
identify several low-cost, quick-payoff 


pollution prevention techniques that can be 
implemented readily. 


Figure 2.1 Establish Program 
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ESTABLISH THE POLLUTION 
PREVENTION PROGRAM 
e Executive Level Decision 
e Policy Statement 
e Consensus Building 


ORGANIZE PROGRAM 
e Name Task Force 
e . State Goals 


DO PRELIMINARY ASSESSMENT 


Information Gathering INFORMATION GATHERING 


Review Sites IX 1 d 2 
Establish Priorities a Garg CR ted 


WRITE PROGRAM PLAN 
Consider External Groups 
Define Objectives 
Identify Potential Obstacles 
Develop Schedule 


DETAILED ASSESSMENT 
Name Assessment Team(s) 
Review Data and Site(s) 
Organize and Document 
Information 


DEFINE PREVENTION OPTIONS 
e Propose Options 
e Screen Options 


DO FEASIBILITY ANALYSES 


Technical 
Environmental 
Economic 


WRITE ASSESSMENT REPORT 


IMPLEMENT THE PLAN 


Select Projects 
Obtain Funding 
Install 


MEASURE PROGRESS 
e Acquire Data 
e Analyze Results 


MAINTAIN POLLUTION 
PREVENTION PROGRAM 


Figure 2.2 Pollution Prevention Program Overview 
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Once senior managers have decided to establish a. pollution 
prevention program, they should convey this commitment to all 


employees through a formal policy statement. This will establish the. 


formal commitment SLC) the organization. 


Policy Statement 


As with other policy statements your company develops, your 
pollution prevention policy statement should state why a program is 
being established, what is to be accomplished: in qualitative program 
terms, and who will do it. Two example policy statements are given 
in Box 4. They. differ in level of detail, but both answer these key 
questions: 


Q. ——-Why are we implementing pollution prevention? 

A We want to protect the environment. 

Q. What will be done to implement pollution prevention? 
A We will review al! sources and types of waste at our site 


and ‘identify and implement all possible 
economically. feasible) opportunities. 


(technically and 


Who will implement pollution prevention? 
Everyone from our location (site, office, plant, etc) will be 
involved. 


> © 


Consensus Building 


After you have developed your pollution prevention policy statement, 


consider how it should be presented to your employees so that they 


will see it aS an ongoing, company-wide commitment. 


While executives and managers will assign priorities and set the tone 
for the pollution prevention program, the attitude of production-level 
employees will have a significant effect on its success. Since it is 
their daily activities that generate waste, their support of the program 
is essential. 


How you publicize the policy depends on the size and the culture 
of your company. You may decide to call a general meeting or to 
hold several meetings with smaller groups. There may be other types 
of publicity that you have found to be effective. 


You might offer bonuses or other awards to employees who suggest 
ways to prevent pollution.: Announcing awards in newsletters or on 
bulletin boards provides additional incentive to employees and further 
publicizes the program. Pollution prevention might be included in job 
objectives and performance evaluations for managers and other 
appropriate employees. 


Page 16 


The policy statement is the 
foundation of the pollution 
prevention program. 


It is essential that employees 
understand and support the 
pollution prevention program. 


Involvement at all levels 
demonstrates a total quality 
management approach which 
recognizes that participation by 
all employees is crucial to the 
overall success of the program. 


In any case, it is important to emphasize your company's 
commitment to pollution prevention and encourage employee 
participation. This will help to establish a positive atmosphere and 
reassure employees who might be concerned about the changes that 
will result. 


POLICY STATEMENT EXAMPLE 1--"(Your Company Name) is committed to excellence and 
leadership in protecting the environment. In keeping with this policy, our objective is to reduce 
waste and emissions. We strive to minimize adverse impact on the air, water, and land through 
pollution prevention and energy conservation. By successfully preventing pollution at its source, 
we can achieve cost savings, increase operational efficiencies, improve the quality of our 
products and services, maintain a safe and healthy workplace for our employees, and improve 
the environment. (Your Company Name)’s environmental guidelines include the following: 


Environmental protection is everyone’s responsibility. It is valued and displays commitment 
to (Your Company Name). 


We will commit to including pollution prevention and energy conservation in the design of 
all new products and services. 


Preventing pollution by reducing and eliminating the generation of waste and emissions at 
the source is a prime consideration in research, process design, and plant operations. 
(Your Company Name) is committed to identifying and implementing pollution prevention 
opportunities through encouraging and involving all employees. 


Technologies and methods which substitute nonhazardous materials and utilize other 
source reduction approaches will be given top priority in addressing all environmental 
issues. 


(Your Company Name) seeks to demonstrate its responsible corporate citizenship by 
adhering to all environmental regulations. We promote cooperation and coordination 
between industry, government, and the public toward the shared goal of preventing 
pollution at its source.” 


POLICY STATEMENT EXAMPLE 2--"At (Your Company Name), protecting the environment is a 
high priority. We are pledged to eliminate or reduce our use of toxic substances and to 
minimize our use of energy and generation of all wastes, whenever possible. Prevention of 
pollution at the source is the preferred alternative. When waste cannot be avoided, we are 
committed to recycling, treatment, and disposal in ways that minimize undesirable effects on air, 
water, and land." 


(Adapted from: Waste Reduction Institute for Training and Applications Research, Inc. [WRITAR], 
Survey and Summaries, 1991, and Minnesota Office of Waste Management, Feb. 1991, Minnesota 
Guide to Pollution Prevention Planning) 


BOX 4 
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This approach will also elicit worthwhile pollution prevention 
suggestions (Box 5). 


Employees feel committed to pollution prevention when they are encouraged to: 


Help define company goals and objectives. 

Review processes and operations to determine where and how toxic substances are 
used and hazardous wastes are generated. 

Recommend ways to eliminate or reduce waste production at the source. 

Design or modify forms and records to monitor materials used and waste. 

Find ways to involve suppliers and customers. i: 
Think of ways to acknowledge and reward employee contributions to the pollution 
prevention effort. 


BOX 5 


ORGANIZE THE POLLUTION PREVENTION 
PROGRAM 


ESTABLISH POLLUTION 
PREVENTION PROGRAM 


The program will be directed by the 


Pollution Prevention Task Force. Their first |: ORGANIZE PROGRAM 
task will be to delineate program goals. Sige nemied TSK TCs 


e State Goals 3 
Name _the Pollution Prevention Task Force pee Smee Soe 
The people who will direct the pollution eet 

prevention program. should be selected ee PROGR a ReE 

carefully. They will have overall responsibility 

for developing the plan and directing its DO DETAILED ASSESSMENT 
implementation. Their capabilities and their 

attitudes toward the effort will be major —ee 
determinants of how successful it is. As with 

other areas of your operation, successful ae 

program execution will require integration DP AREABIBELT CANAL TEES 

and continuity of the planning, 

implementation, modification, and RITE ASSESSMENT REPOR 
maintenance . stages. Therefore, all 3 

individuals .named to this task force mga 


should have _ substantial _ technical, 
business, and communication skills as 
well as thorough knowledge of the . MEAS UE EROGHESS 
company. The responsibility and authority ) 
ofeach individual should be established MAINTAIN PROGRAM 
during this organizational stage. 


Figure 2.3 Organize Program 
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The program leader should be named from the highest level 
practical. The leader must have the authority and the influence 
necessary to keep the program on track and to ensure that pollution 
prevention becomes an integral part of the overall corporate plan. 
The role of the leader is to facilitate the flow of information among 
all levels in the company. Therefore, the leader should possess the 


personal qualities necessary to elicit broad-based support from the © 


company's employees. 


One or more pollution prevention champions should be 
designated. The task of a "champion" is to overcome possible 


resistance to proposed changes in operations. In a medium-sized . 


company, several champions may be assigned, perhaps according 
to production area. In a very small company, the champion may also 
be the program leader. Champions will be the team members who 
are the most visible within the production areas. and should be 
respected and trusted at all levels in order to perform this liaison 
role well. 


Other team members might be selected for their specific technical 
or business expertise. Environmental and plant process engineers, 
production supervisors, and experienced line-workers are good 
candidates. Other potential sources include purchasing and 
quality-assurance staff. In some cases, outside consultants may be 
retained to work with the in-house team. Once the task force has 
been established, they will be a valuable resource within the 
company. When plans are being made to expand the facility or to 
design or redesign products, they can review the plans to determine 
whether waste generation has been evaluated thoroughly. 


State Goals 


The program leaders will need to establish goals that state the 
long-term direction for the pollution prevention program. Well defined 
goals will help to focus effort and build consensus. Goals should be 
consistent with your company's pollution prevention policy and, in 
fact, may have been stated in general terms in the policy statement. 
Now, they need to be stated more. specifically. 


The goal-setting process will involve the program team and company 
management. The size of the group needed to develop the goals 
depends on the size and complexity of your facility. For a small 
company, the group might be only two or three people. 
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The task force will direct the 
development and implementation 
of the pollution prevention 
program and help integrate its 
principles into all phases of 
corporate planning. 


Goals should be: 
- well-defined 
- meaningful to all employees 
- challenging yet achievable 
flexible 
- part of a program planning 
document. 


Since success in pollution prevention ‘may require basic changes in 
the corporate culture, goals should be useful and meaningful for 
every employee. Goals need to be challenging enough to motivate 
but not unreasonable or impractical. When beginning the goal-setting 
process, consider a long term objective that would involve 100% 
utilization of resources, eliminating disposal costs and regulatory 
compliance needs. This long term objective could be achieved by 
then setting a series of realistic, short term goals against which 
progress can be easily measured to motivate further improvement. 
Like zero-defect production goals, zero-discharge goals encourage an 
attitude of continually striving for improvement. 

Pollution prevention goals can be qualitative, such as, "achieve a 
significant reduction of toxic substance emissions to the environment." 
But, while quantitative goals are more challenging to develop, 
they are worth the extra effort. They spell out your pollution 
prevention commitment and give all participants and observers 
a yardstick for measuring progress. 


Finally, goals should be flexible and adaptable. Conditions change in 
actual practice. As your pollution prevention program becomes more 
focused and the pollution-specific aspects of the operation become. 
better known, the goals can be refined. They can be adjusted up or 
down as the program matures and lessons are learned. Periodic 
goal-achievement review and adjustment will keep your program 
active and visible within the company. . 

Your corporate pollution prevention policy and goals should be 
integrated in a formal planning document. 


DO THE PRELIMINARY ASSESSMENT 


Even though you may have completed some aspects of the 
preliminary assessment as input to the executive decision to develop 
a pollution prevention program, a deeper examination will be needed 
at this point. The data collection that is a part of this pre-assessment 
will help the team review the data that are already available and 
begin defining ways to process that data. These data and the site 
visits will enable the Task Force to establish priorities and 
procedures for: detailed assessments. Chapter 3 describes the 
detailed assessment phase and the more in-depth data collection and 
analyses that will be done at that stage. 


Information Gathering 


The extent and complexity of the system for collecting pollution 
prevention data should be. consistent with the needs of your 
company. Keep. in mind that the goal of the program is to prevent 
pollution, not to collect data--the simplest system that fits your needs 
is the best. Depending on the nature and size of your firm, much of 
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"In fact there were not really 
any models we could follow. We 
learned what the technical 
issues were. Based on_ that 
research, we set a challenging 
but feasible goal. And in 1988 
we made a public pledge to 
eliminate CFCs within 3 years.” 
"On January 10, 1992, Northern 


_ Telecom celebrated "A Clear 
Day" - a world-wide event 


marking the removal of ozone 
depleting _chlorofluorocarbons 
from all of our manufacturing 
and research operations." . 
David £.  Tostenson, - 
Director, Health and 
Safety & Environment, 
Northern Telecom Canada 
Ltd. Addressing a TQEM 
Seminar, Toronto, 
September 23, 1992. 


the data needed for a pollution prevention 


program may be collected as a normal part = SoS EEE 
ESTABLISH POLLUTION 


of plant operations or in response to |; _ PREVENTION PROGRAM 
existing regulatory requirements (See Box |! 

6). The worksheets in Appendix 2 can also |: ORGANIZE PROGRAM 
be used for the pre-assessment; you may |: 

decide to tailor them to fit your particular |; }O° PRELIMINARY Aesthemng 

industry. Other useful information that may |°~ * Review Sites 


5 : “ ert i ; e Establish Priorities 
assist you in evaluating priorities include 


those areas such as; company issues, 
business functions and office-based activities 
(See Box 7) Appendix 1 provides a guided 
tour through these three areas and offers a 
listing of some of the elements you may 
wish to consider. 


A multimedia approach, which deals with 
all air, water, and solid waste emissions and 
releases, will be the most effective. This 
involves considering all waste streams, 
identifying their sources and quantifying the : 
true costs of pollution control, treatment, and [ IMPLEMENT THE PLAN | 
waste disposal. There are a number of 
information sources to consider. — 


RITE ASSESSMENT REPORT} 


MEASURE PROGRESS 


a RR eT 


Regulatory reports | MAINTAIN PROGRAM | 


In Ontario, the MISA program, through its 
monitoring phase, has yielded reports which 
document the volume, composition, and 
degree of-toxicity of wastewater discharged Figure 2.4 Preliminary Assessment 
from nine industrial sectors. Waste manifests 

as required under Reg 347 will supply 

information on the quantity and types of 

hazardous wastes (i.e. classes) transported 

off-site for disposal. 


The toxic substance release inventories which will be required by the 
Federal Environment under the National Pollutants Release Inventory 
(NPRI) beginning in 1993 will provide information on emissions into 
all environmental media. (This will be similar to the current US EPA 
SARA Title Ill, Section-313 legislation) 


Engineering and operating data 
Shipping manifests will provide quantities of raw materials, products 
and hazardous waste shipped during a given period, but may lack 
chemical analysis, specific source, and the time period during which 
the waste was generated. The plant design documents and 
equipment operating manuals and procedures may yield specific data 
for streams inside of the plant. 
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- Plant business records 
Records. available from inventory control, purchasing, records 
management, accounting, marketing, and training can provide data 
needed for the pre-assessment and may themselves present 
opportunities for pollution prevention. For example, improved inventory 
control and judicious purchasing can significantly reduce the volume 
‘of raw materials that must be disposed of because they become 
outdated. In reviewing existing data, you may find that current. 
accounting practices are not appropriate for placing the burden of 
pollution and pollution control at the point of ‘generation. These 
findings should be taken into account when costs of. pollution control 
measures are analyzed. (See Chapter 6.) 


Data sources for facility information include: 


Regulatory Information: ‘Raw Material/Production infconations 


Waste shipment manifests (Reg 947) 
Emission inventories 

Hazardous waste storage reports 
Waste, wastewater, and. air emissions 


analyses, including intermediate streams 


Environmental audit reports _ 
Certificates of Approval and pesticide — 
permits of restricted products 

MISA program monitoring data - 


process Information: 


Process flow diagrams - . 
Design and actual material and heat 
balances for: 
--production processes 
--pollution control — 

-. processes. 
Operating. manuals and process 
descriptions 
~ Equipment lists 


Equipment specifications and data sheets 


Piping and instrument diagrams 
Plot and elevation. plans 
Equipment layouts and logistics 
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Product composition and batch sheets 
Material application diagrams 


Material safety data sheets 


Product and raw material inventory re- 
cords 

Operator data logs 

Operating procedures 

Production schedules 


Recountng Information: 


Waste handling, treatment, and disposal 
costs 

Water and sewer costs, including 
surcharges 


Costs for nonhazardous waste disoosal 


such as trash and scrap metal 
Product, energy, and raw material costs 
Operating and maintenance. costs 


Department cost accounting reports 


ines Information: 


Environmental policy statements © 
Standard procedures 


‘ Organization charts 


Experts and information from industry or: 
engineering associations 


INFORMA TION GATHERING - ISSUES TO ADDRESS 
COMPANY ISSUES BUSINESS FUNCTIONS OFFICE BASED ACTIVITIES 


Environmental Policy Product Design Paper Use 

Performance Targets Raw Materials |} Equipment and Furniture 
Management Structure Packaging Energy 

Staff Awareness & Training Process Design/ Operations Waste 

Public Relations Water Use/ Discharge Water 


Community Involvement Energy Source/ Use 

Investment Storage on Site 

Finance/ Cost Management Emissions/ Discharges 

Legal Compliance Solid/ Liquid Waste Management 
Purchasing Policy - Waste Disposal 

Market Pressures Transport & Distribution 
Emergency/ Contingency Plans 

Insurance 

Site/ Building Management 


Review Sites 


In order to utilize resources of time, staff, and money wisely, the Site visits make it possible to: 
task force will need to prioritize the processes, operations, and | ~ prioritize areas. 
wastes that will be addressed during the subsequent detailed assess- | - select detailed 


ment phase. .- | assessment teams 


During that phase, they will target the most important waste 
problems, moving on to lower-priority problems as resources permit. 
The pre-assessment site visits will provide the information needed to 
accomplish this prioritization and to designate the detailed 
assessment teams, who will be selected for their expertise in 
particular areas. 


Typical considerations for prioritizing waste streams for further study include: 


compliance with current and anticipated regulations 

chemicals on the bans and phaseout list Fe 

costs of waste management (pollution control, treatment, and disposal) 
potential environmental and safety liability quantity of waste 

hazardous properties of the waste (including OEE pammBIy, corrosivity, and 
reactivity) 

other safety hazards to employees 

potential for pollution prevention- 

potential for removing bottlenecks in production or waste treatment 
potential recovery of valuable by-products 

available budget for the pollution prevention assessment 

minimizing waste water discharges 

reducing energy use 

availability of alternate materials 
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Establish Priorities 


Assigning priorities (Box 8) to processes, operations, and materials 


will focus the remainder of the pollution prevention plan development 
effort. The priorities set in this stage will guide the selection of areas 


The pronities established at this 
point will guide subsequent 
effort. ; 


for the detailed assessments. Areas may also be targeted based on © 


the volume of waste produced or the cost of waste disposal. 


Regulatory concerns such as the MOE list of proposed ban and . 


phaseout substances or the anticipated NPRI list of chemicals may 
also guide prioritization. The Option Rating Weighted Sum Method, 
which is illustrated in Appendix 4, can be used during the 
pre-assessment phase as well as during detailed assessment. 


PREPARE THE PROGRAM PLAN 


. ESTABLISH POLLUTION 
With the information collected during the | __ PREVENTION PROGRAM 


pre-assessment, the Task Force can develop 
a detailed program plan. This plan will ORGANIZE PROGRAM 


address the extent to which external 
organizations will be involved, define DO PRELIMINARY ASSESSMENT INFORMATION GATHERING | 


pollution prevention program objectives, 
identify potential obstacles and _ solutions, 
and define the data collection and analysis 
procedures that will be used. A summary of 
the points that should be addressed in a- 


program plan appears in Box 9. 
DO 


WRITE PROGRAM PLAN 
Consider External Groups 
Define Objectives _ 

Identify Potential Obstacles 
Develop Schedule 


DETAILED ASSESSMENT 


Contacting External Groups 


DEFINE PREVENTION OPTIONS} 


At this point, the Task Force should 


consider soliciting input from outside the = 


FEASIBILITY ANALYSES 


company. Including the — surrounding 


community in the pollution prevention 
planning process can create a new forum i RITE ASSESSMENT REPOR 


for communication. Valuable — technical 
information can also be exchanged with 


IMPLEMENT THE PLAN 


some organizations. The Ontario Ministry of 
Environment and Energy may be able to — 
provide guidance and support for these BEASUEE ER arese 


types of community actions. 


MAINTAIN PROGRAM 


Legislative and executive officials can 


provide their perspectives on environmental — Figure 2.5 Write Program Plan 


protection issues and information on their 
planning processes. In return, they can gain 
information that will help them make decisions on 
future public issues related to the 

environment. 
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Community involvement is a good way to build credibility and focus 
pollution prevention efforts on the discharge paths that most concern 
your neighbours. While this is no easy matter and: is fraught with 
pitfalls and consideration of details, it is essential the community 
involvement and notification be tackled early and aggressively. The 
alternative is to be always under suspicion and having to respond 
in an ad-hoc manner to the inevitable demands of your local 
community, environmental groups and the general public. Having a 
few pollution prevention projects underway will demonstrate your 
good faith. Positive community involvement can be encouraged 
through holding open meetings, granting interviews to the media, 
advertising, direct-mail surveys and opinion polls. There are 
numerous very successful examples of these activities available 
through the various industrial member associations and societies. 


Other businesses and industrial associations can be a source of Other businesses will have 
information on technical issues and suppliers, either because they useful information. 
are in the same geographical area or because they have similar 

technical areas of interest. A good example of this is the Canadian 

Chemical Producers’ Association and their "Responsible Care " 

program. Local business groups are a good way of locating 

resources in the immediate area, while trade and professional 

associations can provide contacts in other parts-of the country or the 

world. Of course, the companies with the most similar interests may 

be competitors, but it should be possible to interact without risking 

disclosure of business-sensitive information. 


The formal written pollution prevention plan will include the following elements: 


Corporate policy statement of support for pollution prevention 

Description of your pollution prevention planning team(s) makeup, authority, and 
responsibility 

Description of how all of the groups (production, laboratory, maintenance, shipping, 
marketing, engineering, and others) will work together to reduce waste production 
and energy consumption 

Plan for publicizing and gaining company-wide support for the pollution prevention 
program 

Plan for communicating the successes and failures of pollution prevention programs 
within your company 

Description of the processes that produce, use, or release hazardous or toxic 
materials, including clear definition of the amounts and types of- substances, 
materials, and products under consideration. 

List of treatment, disposal, and recycling facilities and transporters currently used . 
Preliminary review of the cost of pollution control and waste. disposal 

Description of current and past pollution prevention activities at your - facility 
Evaluation of the effectiveness of past and ongoing pollution prevention activities 
Criteria for prioritizing candidate facilities, processes streams for pollution prevention 
projects. ; 


BOX 9 
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Define Objectives 


During the preliminary assessment phase, the program team will 
have identified opportunities for pollution prevention and will have 
_ worked with the executive group to establish priorities. These will be 
the starting point for defining short- and long-range objectives. 


Objectives are the specific tasks that will be necessary to achieve 
goals. For example, in order to reach a goal of reducing waste, the 
objectives might be defined as reducing solvent, paper, and 
packaging wastes by specific amounts over a stated period of time. 


Objectives can be defined at the facility or the. department level, 
depending on the size and diversity of your company. A small 
company could decide to develop a single set of objectives to cover 
all of its operations. A larger company with many facilities or 
products might develop an overall corporate plan describing goals 
and objectives, supplemented by facility or product-specific goals. In 
any case, the management at each location must understand and 
support its objectives if the pollution prevention program is to be 
successful. 


Objectives should be stated in quantitative terms and should have 
target dates. These two attributes make objectives effective tools for 
directing effort and measuring progress. 


Identify Potential Obstacles 


As the pollution prevention program team begins to develop and 
implement a pollution prevention program, they are likely to 
encounter a number of factors that will complicate the process. 
These need to be recognized, and the means for overcoming them 
need to be defined. Apparent obstacles will be less likely to impede 
the process if everyone understands that there is a mechanism for 
addressing them in a later stage. 


The mix of factors and the relative degree of difficulty each presents 
will vary from company to company. Those that are likely to be 
encountered by most businesses are discussed below. They fall into 
four broad. categories: economic, technical, regulatory, and 
institutional. . 


Economic Obstacles. The task force should recognize that some 
complex economic factors may need to be addressed later. 
' Broadly-defining procedures now for dealing with them will help 
prevent economic concerns from stifling the creative process of 
defining options. 
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Clorox's environmental 
executives... want to integrate 
goals already established by 
plants into —_ corporate-wide 
objectives that can be quantified - 
and measured {to assess 
progress. 

--From an_ interview with 
Michael Piley, Director of 


. Environmental Marketing at 


Clorox. Environmental Business 
Journal; December, 1991. 


Potential economic obstacles 
include relatively complex cost 
analysis requirements and the 
need for capital improvements 
funding. 


Cost-benefit analysis procedures should be defined. Many. proposed 
pollution prevention options will have start-up costs. For example, 
additional or replacement equipment may need to be purchased, staff 
training may be required, or alterative raw materials may cost more. 
Some of these additional costs can be justified readily because they 
clearly will be cost-effective and will have short pay-back times. 
However, many will not be so clear-cut and will need more 
sophisticated analysis. Chapter 6 describes the “Total Cost 
Assessment” (TCA) approach as it applies to pollution prevention 
projects and discusses why it may be necessary to look at longer 
payback times for pollution prevention projects. 


Limited financial resources for capital improvements may also be 
a problem, even for options that will ultimately be profitable. The 
team should investigate the availability of and conditions for funding 
assistance or low-interest loans from provincial agencies. Appendix 
5 provides information on whom to contact. 


Technical Obstacles. Information will be needed on_alterative 
procedures that should be considered, how to integrate them in the 
production process, and what side effects are possible. © 


Technical Information resources could be a problem. As a small 
or medium-sized business, you may not have ready access to a 
central source of information on pollution prevention techniques. 
There are several ways to deal with this problem. Encourage 
employees to watch for information in the technical journals and 
newsletters they read and to pass it on to the task force. Those 
who belong to professional societies may get ideas from other 
members. Metropolitan. or university library reference departments can 
provide assistance in locating sources of published information as 
well as names of people who might be able to provide information 
in specific areas. If the scope of the technical problem and re- 
sources permits, it may be appropriate to retain a consultant. Box 10 
provides some additional suggestions for securing this information. 


Limited flexibility in the manufacturing process may pose another 
technical barrier. A proposed: pollution prevention option may involve 
modifying the work flow or the product or installing new equipment; 
implementation could require a production shutdown, with loss of 
production time. You might be concerned that the new operation will 
not work as expected or might create a bottleneck that slows 
production. In addition, the production facility might not have space 
for pollution prevention equipment. These technical barriers can be 
Overcome by having design and production personnel take part in 
the planning process and by using tested technology or setting up 
pilot operations. 
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Possible technical obstacles: 
- availability of information 
- disruption of production 
* product quality changes 


Product quality or customer acceptance concerns might cause 
resistance to change. For example, in some printing and publishing 
operations it is possible to minimize waste by substituting a 
water-based ink for a solvent-based ink. But for some products, 
quality suffers when water-based ink is used. You should plan to 
avoid potential product quality degradation by verifying customer - 
needs testing the new process or product, and increasing quality 
control during manufacture. 


Regulatory Obstacles. Regulations may be a barrier to some 
pollution prevention options. For example, changing to another feed 
material may require changing the existing certificates of approval. 
In addition, it may be necessary to learn what regulations might 
apply to proposed alternative input materials. 


Working with the appropriate regulatory bodies early in the planning 
process will help overcome this barrier. Points of contact at the 
appropriate agencies will be helpful; many- are listed in Appendix 5. 
Also, the Canadian Standards Association. (CSA) have identified a 
number of documents to facilitate pollution prevention efforts by 
industry; some are listed in Appendix 6. 


Your municipal works department may also provide assistance. 
Industry associations, workgroups, and those currently involved with 
‘joint partnerships or projects with local governments might also be 
contacted. 


There are a number of sources of technical assistance: 


Trade associations generally provide assistance and information about environmental 
regulations and various available techniques for complying with these regulations. Their 
information is especially valuable because it is tailored to the specific industry. 


Published literature can be a valuable resource. Articles in technical magazines, trade 
journals, government reports, and research briefs describe pollution prevention 
technologies and applications. 


Federal, Provincial and International environmental agencies are expanding their 
pollution prevention technical assistance programs. These programs make available 
information on industry-specific pollution prevention techniques. (See Appendix 6 for 
addresses and phone numbers of such resources.) 


Equipment vendors and sales literature are helpful in identifying and analyzing potential 
equipment-oriented options. ; 


Consultants -- Consultants with experience in pollution prevention in the specific industry 
can uSually be located. 


Other Companies. 
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Institutional Obstacles. As with any other new program, general 
resistance to change and friction among elements within the 
organization may arise. These can result from many factors, such as 
lack of awareness of corporate goals and objectives, individual or 
organizational resistance to change, lack of commitment, poor internal 
communication, requirements of existing labour contracts, or an 
inflexible organizational structure. 


Analyze these barriers from different perspectives in order to 
understand the concerns. Management is concerned with production 
costs, efficiency, productivity, return on investment, and present and 
future liability. Workers are concerned about job security, pay, and 
workplace health and safety. The extent to which these issues are 
addressed in the pollution prevention program will affect the success 
- of the program. 


Institutional barriers can be overcome with education and outreach 
programs. As was pointed out earlier, it is vital to gain the support 
of staff at all levels very early in the pollution prevention effort. 


Develop Schedule 


The final aspect of planning your pollution prevention program is to 
list the milestones within each of the stages from detailed 
assessment through implementation and assign realistic target dates. 
The execution of these stages (described in Chapter 3) should follow 
this schedule closely. Significant deviations may cause the program 
to falter because certain steps are not completed. Adherence to the 
schedule will also help control the start-up or implementation costs 
of the program. 
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Resistance to change and 
friction among organizational 
elements can be reduced by 
effective communication. 


Address these issues from a 
total quality © management 
perspective. 


CHAPTER 3 


DEVELOPING AND IMPLEMENTING POLLUTION PREVENTION 
PROJECTS 


This chapter outlines how to execute the pollution prevention program plan that resulted from the 
. activities outlined in Chapter 2. The figure below illustrates the steps that will Be discussed | in this 
chapter and places them in the context of the overall effort. 


ESTABLISH POLLUTION 
PREVENTION PROGRAM 
ORGANIZE PROGRAM 


--\DO PRELIMINARY ASSESSMENT! saleaiaraalaae GATHERING 


WRITE PROGRAM a 


DO DETAILED ASSESSMENT 
Name Assessment Team(s) 
Review Data and Site(s) 
Organize & Document Information 


DEFINE PREVENTION OPTIONS 
Propose Options 
Screen Options 


DO FEASIBILITY ANALYSES 
e Technical 
e Environmental 
e Economic 


WRITE ASSESSMENT REPORT 


IMPLEMENT THE PLAN 
e Select Projects 
e Obtain Funding 
e Install 


MEASURE PROGRESS 


MAINTAIN PROGRAM 


Figure 3.1 Program Development and Implementation 


4 
a 
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As with the other stages, the degree of formality should be tailored 
to the size of the company and the diversity of its product lines. 
Thus, a small company may need to do only one detailed 
assessment and prepare one implementation plan, while a larger, 
more diverse company might require several in order to address all 
production processes. If multiple plans are developed, it will be 
necessary to examine how they fit together, resolving any conflicts 
and prioritizing them to fit available resources. 


DO DETAILED ASSESSMENT 


As part of your program design, you probably did a preliminary 
assessment of your facility to identify areas of opportunity for 
pollution prevention. Now, detailed assessments will focus on specific 
areas targeted by the preliminary assessment. 


Assessment teams will be assigned to each operational area of the 
facility to gather data for later analysis. As was the case during the 
preliminary assessment, they will use existing written materials and 
site evaluations. However, they will delve much more deeply into 
each production process, interviewing workers and compiling 
necessary data that may not have been collected before. During this 
process, the team may identify some options that can be 
implemented quickly and with little cost or risk. It is likely, however, 
that many options will be more complex and will require in-depth 
analysis later. 


Designate the Detailed Assessment Team(s) 


The detailed assessment phase should be started by a member of 
the pollution prevention task force, which was identified during 
program design. Unless your company is small enough that the task 
force and the detailed assessment team are the same, you will need 
to name additional staff to comprise one or more detailed 
assessment teams. The focus of each assessment team will be 
relatively specific. It is likely that three to six people will prove to be 
a workable number for an assessment team. Specialists 


can be consulted as needed. Ideally one member of the task force . 


will be included on each team; this will facilitate communication. The 
additional team members should be people with direct responsibility 
for and knowledge of the waste streams and/or areas of the facility 
under consideration. A multidisciplinary team is likely to be more 
successful in achieving a comprehensive assessment, providing the 
best input possible to the data analysis and option definition stages, 
and providing answers to the question of how the pollution 
prevention plan fits into the overall facility operations. To the extent 
practical, you should consider engineers, supervisors, and production 
workers as well as finance and accounting, purchasing, and 
administrative staff when selecting the team members. This 
perspective is a prerequisite for thorough assessment of options in 
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Areas of expertise to consider 
for detailed assessment teams: 

- Management 

- Engineering 

- Quality control 

- Production and maintenance _ 

- Accounting and purchasing 

- Legal 

- Health and safety 

- Research and development 


later phases of the pollution prevention plan development cycle. If 
consultants are on the assessment team, the site review enables 
them to become familiar enough with the facility to utilize their 
‘expertise effectively. 


Aside from field of expertise, consider a candidate's ability to work 
on a team, apparent interest in and commitment to the program, and 
Capacity for looking at situations from new perspectives and for 
thinking creatively. 


Examples of Detailed Assessment Teams: 


Metal finishing department in a large defense contractor: 
--Metal finishing department manager 
--Process engineer responsible for metal finishing processes 
* Facilities engineer responsible for metal finishing department 
--Wastewater treatment department supervisor 
--Industrial hygienist or staff environmental engineer 
--Employees from the production line including custodial and maintenance 
departments 


Small pesticide formulator: 
* Production supervisor 
--Environmental engineer 
--Maintenance engineer 
--Employees from the production line including custodial and maintenance 


departments 


Cyanide plating operation: 
* Environmental engineer 
--Electroplating facility engineering supervisor 
--Plant chemist 
--Employees from the production line including custodial and maintenance 


departments 


Large offset printing facility: 

Internal assessment team 
* Environmental engineer and/or Industrial Hygienist 
--Film processing supervisor 
--Pressroom supervisor 

Outside assessment team (possible alternative team) 
* Engineer from within establishment 
--Environmental scientist 
--Printing industry technical consultant 
--Employees from the production line including custodial and maintenance 


departments 


* = Recommended team leader 
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Box 11 gives examples of assessment teams that might be 
designated for facilities of various sizes and in different industries. 
Note that for each team, the team leader is someone who has 
day-to-day operations responsibility and experience. 


Review Data and Sites 


Numerous data sources probably exist for a given site. Many of Site reviews supplement and 
these may have been identified during the preliminary assessment. explain existing data. 

The detailed assessment team for that site will search for additional | 

sources of data that will be useful in studying the targeted 

processes, operations, or waste streams. 


Site reviews should be well planned. 


Prepare an agenda in advance that covers all points that still require clarification. 
Provide staff contacts in the area being assessed with the agenda several days 
before the inspection and clearly explain the purpose, ag and anticipated 
outcomes. 


Schedule the inspection to coincide with the particular operation that is of interest 
(e.g., makeup chemical addition, bath sampling, bath eumping Start-up, shutdown, ° 
etc.). 


Monitor the operation at different times during all shifts, and if needed, during 
all three shifts, especially when waste generation is highly dependent on human 
involvement (e.g., in painting or parts cleaning operations). Monitoring during 
downtime or re-tooling can identify unique waste generation not present during 
normal operations. 


Interview the operators, shift supervisors, and work leaders in the assessed area. 
Discuss the waste generation aspects of the operation: Note their familiarity with 
the impacts their operation may have on other operations (e.g. what happens to 
waste streams when the process drifts out of specification). 


Photograph or videotape the area of interest, if warranted. Pictures are valuable 
in the absence of plant layout drawings. Many details can be captured in pictures 
that otherwise could be. forgotten or inaccurately recalled at a later date. 


Observe the "housekeeping" aspects of the operation. Check for signs of spills 
or leaks. Visit the maintenance shop and ask about problems in keeping the 
equipment leak-free. Assess the overall cleanliness of the site. Pay attention to 
pcourS. and fumes. 


Assess the organizational structure and level of coordination of environmental 
activities between various departments. 


Assess administrative controls, such as cost accounting procedures, material 
purchasing procedures, and waste collection procedures. 


BOX 12 
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However, most of their effort will be directed toward performing a 
thorough site review and interviewing workers. This will help them 
understand the data already collected and identify factors that are 
not well documented and for which data will need to be collected. 
Site review guidelines are outlined in Box 12. 


The site review should not be performed perfunctorily, even though 
the assessment team members who are employed at the facility will 
all be familiar to some extent with the work-site being reviewed. 
Those who are not involved in the day-to-day operation in that area 
will see factors that otherwise would be overlooked. Furthermore, 
personnel assigned to that specific site will often see it in a new 
light when performing a pollution prevention assessment. Some of 
the information that can be gathered through site reviews is~ 
summarized in Box 13. 


Typical poesuon to ask during site reviews include: 


What is: the eSnnosion of the waste streams and emissions generated in the 
company? 

What is their quantity? 

From which Production Processes or treatments do these waste streams and 
emissions originate? 

Which waste materials and emissions fall under environmental regulations? 
What raw materials and input materials in the company or production process 
generate these waste streams and emissions? 

-How much of a specific raw or input material is found in-each waste stream? 
What quantity of materials are lost in the form of volatile emissions? 

How efficient is the production process and the various steps of that process? 
Are there any steps in the process we could eliminate or combine and maintain 
- specifications? 

Are any unnecessary waste materials or emissions produced by mixing materials - 
which could otherwise be reused with other waste materials? 

Which good housekeeping practices are already in force in the company to limit 
the generation of waste materials? 

What process controls are already in use to improve process efficiency? 


BOX. 13 
Site visits should be well-planned to ensure that maximum benefit is Good planning is essential for 
obtained without excessive expenditures of time. While multiple visits efficient site reviews. 


to check or supplement data will usually be required, good planning 
can minimize such repetitions. Several suggestions for preparing for 
site visits are given below. 
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Review existing documentation, such as operators’ manuals and 
purchasing and shipping records. This will enable the team to focus 
on the topics to be investigated. 


Decide on data collection formats to ensure that the data 
collection will be rigorous and compatible with the compilation and 
analysis stage described on the following page. In particular, it is 
worthwhile to predetermine the boundaries and bases for calculating 
the energy and material balances that will be worked out during that 
stage. Doing a preliminary balance during the data collection phase 
can help identify data gaps and determine sampling requirements. 
The worksheets in Appendix 3 can be used for data collection, or 
you may decide to customize them or create entirely new ones to 
conform to the nature of the specific site. 


Photographs are an excellent means of capturing extensive detail 
quickly and accurately. 


Prepare an agenda and make sure that all team members and 
supervisors at the site receive it in advance. 


Schedule site visits by contacting the staff in the area to be 
visited. Ask when they will be performing the operations you are 
particularly interested in assessing. 


Observe operations as they are actually performed by different 
shifts. and under various circumstances. Process units may be 
operated differently from the methods described in their operating 
manuals, or the equipment may have been modified without being 
so documented in the flow diagrams or equipment lists. 


Interview workers and supervisors to determine how aware they are of what 
wastes are generated by their operation. They may have suggestions on reducing 
these wastes. 


Follow the process from beginning to end, from the point where input materials 
enter the work-site to the point where products and wastes exit. This will help 
identify all suspected sources of waste. Waste sources to inspect include the 
production process; piping; maintenance operations; storage areas for raw materials, 
finished product, and work-in-process. Examine housekeeping practices and the 
waste treatment area, as well. 


Make follow-up visits as missing or unclear data are. identified 
during the analysis stage. 
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Decide on data sources and 
collection procedures. 


Look at procedures as they are 
performed in the production 
environment. 


Identify waste sources. 


Organize and Document Process Information 


Analyzing process information involves preparing material and energy A material and energy balance 
balances as a means of analyzing pollution sources and opportunities for a-given substance will reveal 
for eliminating them. Such a balance is an organized system of quantities lost to emission or to 
accounting for the flow, generation, consumption, and accumulation accumulation in equipment. 


of mass and energy in a process. In its simplest form, a material 
balance is drawn up according to the mass conservation principle: 


Mass in = Mass out - Generation + Consumption +Accumulation 
If no chemical or nuclear reactions occur and the process progresses 
in a steady state, the material balance for any specific compound or 


constituent is as follows: 


Mass in = Mass out 


Air Emission 


Catalyst 


Catalyst Recycling Product 


~ CATALYST 
CLEANING 


Catalyst 
PROCESSING 


By-Product 
Recycling . * 
>» Waste 


Figure 3.2 Hypothetical Process Diagram 
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The first step in preparing a balance is to draw a process diagram, 
which is a visual means of organizing the data on the energy and 
material flows and on the composition of the streams entering and 
leaving the system. Such a diagram shows the system boundaries, 
all streams entering and leaving the process, and points at which 
wastes are generated. An example of a flow diagram appears in 
Figure 3.2 . 


Boundaries should be selected according to the factors that are 
important for measuring the type and quantity of pollution prevented, 
_ the quality of the product, and the economics of the process. The 
amount of material input should equal the amount exiting, corrected 
for accumulation and creation or destruction. . 
A material balance should be calculated for each component entering 
and leaving the process. When chemical reactions take place in a 
system, there is an advantage to performing the material balance .on 
the elements involved. 


The limitations of material and energy balances should be 
understood. They are useful for organizing and extending pollution 
prevention data and should be used whenever possible. However, 
the user should recognize that most balance diagrams will be 
incomplete, approximate, or both. 


Most processes have. numerous process streams, many 
of which affect various environmental media. 

The exact composition of many streams is unknown and . 
cannot be easily analyzed. 

Phase changes occur within the process, requiring multi- 
media analysis and correlation. 

Plant operations or product mix change frequently, so the 
material and energy flows cannot be accurately character- 
ized by a single balance diagram. 

Many sites lack sufficient historical data to characterize - 
all streams. 


These are examples of the complexities that will recur in analyzing 
real world processes.Despite the limitations, material balances are 
essential to organize data, identify gaps, and permit estimation of 
missing information. They can help calculate concentrations of waste 
constituents where quantitative composition data are limited. They are 
particularly useful if there are points in the production process where 
it is difficult or uneconomical to collect or analyze samples. Data 
collection problems, such as an _ inaccurate reading or an 
unmeasured release, can be revealed when "mass in" fails to equal 
"mass out." Such an imbalance can also indicate that fugitive 
emissions are occurring. For example, solvent evaporation from a 
parts cleaning tank can be estimated as the difference between 
solvent put into the tank and solvent removed by disposal, recycling, 
or dragout. 
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DEFINE POLLUTION PREVENTION OPTIONS 


Once the sources and nature of wastes generated have been 
described, the assessment team enters the creative phase. In a two 
step procedure, they will propose and then screen pollution 
prevention options. Their objective is to generate a comprehensive 
set of options, ranked as to priority, that merit detailed feasibility 
assessment. 


Propose Options 
As with other planning efforts, the best results will be achieved in an 


environment that encourages creativity and independent thinking by 
each assessment team member. Brainstorming sessions are useful 
for encouraging creative thought because they provide a 
nonjudgmental, synergistic atmosphere in 
which ideas can be shared. Then, these 
ideas can be developed by means of group 
decision-making techniques. 

ESTABLISH POLLUTION , 
: : | PREVENTION PROGRAM 
This approach will enable the assessment ig 
team to identify options that the individual . 


ORGANIZE PROGRAM 
members might not have come up with on 
their own. Worksheet 7 in Appendix 2 is a |: a 

im DO PRELIMINARY ASSESSME INFORMATION GATHERING 
suggested format for describing each option 
as it is proposed. 

_ WRITE PROGRAM PLAN 

Possible options: — identify technologies, if 


procedures, and training programs that could [DO DETAILED ASSESSMENT; DETAILED ASSESSMENT 


potentially reduce waste creation at waste 
creation sites/ waste streams by reducing 


; DEFINE PREVENTION OPTIONS 
the use of toxic chemicals through: Propose Options 


Screen Options 


- substitution 
- product reformulation |DO FEASIBILITY ANALYSES | 


- production unit redesign or 
modification WRITE ASSESSMENT REPORT) 
- production unit modernization 
- improved operation and peer 
maintenance of production unit salle SA Lo 


equipment and methods 


- recycling, reuse, or extended ; ___MEASURE PROGRESS 
use of the toxic chemical 


through a means that is integral MAINTAIN PROGRAM 
to the production process. 


Figure 3.3 Define Pollution Prevention Options 
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Group the techniques for each creation site/ waste stream as follows: 


inventory management and improved operations 


inventory and trace of all raw materials 

purchase fewer toxic and more nontoxic production 
materials 

improve material receiving, storage and handling practices 
maintain strict preventative programs 

implement employee training and management feedback 


equipment modifications 


installing equipment that produces minimal or no waste 
redesigning production lines to produce less waste 
improving equipment operating efficiency 

modifying equipment to enhance or permit 

materials recovery or recycling 

eliminating sources of leaks or spills 


production process modifications 


optimize reactions. and materials use 
substitute nontoxic for toxic materials 
redesign or reformulate end products to have 
minimal or no toxicity 

reduce waste generation 


recycling and reuse 


install closed-loop systems for direct recycle 
recycle on-site rather than off-site 
segregate wastes by type of recovery 
separate toxic and nontoxic wastes 
participate in waste exchanges. 


Structuring option definition sessions according to the MOE hierarchy 
(Chapter 1, Figure 1.1) will encourage the team to look first at true 
source reduction options, such as improved operating procedures and 
changes in technology, materials, and products. Then, options that 
involve reuse, or closed-loop recycling, would be examined. Finally, 
the team would consider off-line and off-site recycling and alterative 
treatment and disposal methods. 
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Screen Options 

Many proposed options may result from the previous step. Since 
detailed technical, economic, and environmental feasibility analysis 
can be costly, the proposed options should be screened by the 
assessment team. Some options will be found to have no cost or 
‘risk attached; these can be implemented immediately. Others will be 
found to have marginal value or to be impractical; these will be 
dropped from further consideration. The remaining options will 
. generally be found to require feasibility assessment. 


To screen the opportunities: Decide on the screening criteria, and 
rank the criteria according to their importance to you. Possible 
screening criteria: 
- waste quantity and frequency 
- waste management costs (costs to handle, treat and 
dispose of the waste stream) 
- regulatory impact 
- worker health and safety risks 
pollution prevention potential with respect to speed and 
ease of implementation | 
- . demonstrated effectiveness in other like facilities and 
industries (measure of the expected success of option). 
- _ environmental risk impact of the chemicals present 


A possible approach is to screen options first using an informal 
screening approach, then following up with the use of quantitative 
decision making tools. First conduct a preliminary screening and 
group as follows: 


° procedural or administrative changes (these require little or 
no capital investment and should be implemented first): 
- segregation of processes or materials 
- changes in materials handling and inventory procedures 
- preventative maintenance 
production scheduling — 
- minor operational changes 


° pollution prevention and treatment options. These require 
more focused and detailed evaluation using the following 


criteria: 
- product quality 
- worker health and safety factors 
- production constraints and flexibility 
- installation time and production downtime 
- — reliability 
- commercial availability 
- proven performance in a similar application 
permitting requirements and schedule 
regulatory constraints 
- environmental side effects 
- expertise and skill level required for operation and 
maintenance 
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Alternative criteria include: 


- pollution prevention hierarchy 

- reduction of waste volume or disposal/treatment cost 
- ease of implementation 

- proven performance 

- worker health and safety risks 

- quantifiable results (economics) 


The high priority pollution prevention options may be evaluated by 
preparing a preliminary conceptual design for each option and 
performing a simple economic analysis. 


For capital-intensive options, the preliminary designs should include 
simple flow diagrams and major equipment identification and 
specification. Cost estimates should be prepared on published data, 
vendor quotes or past costing experience. Cost savings should also 
be estimated for the proposed options. Labour costs, waste disposal 
costs, production recovery costs, and utility costs are some of the 
elements ‘that should be evaluated. Payback periods should be 
determined. 


In cases where capital costs are low or not oe only annual 
cost savings should be estimated. 


This screening does not require detailed and costly study. Screening 
procedures can range from an informal review with a decision made 
by either the program manager or a vote of the team members, to 
the use of quantitative decision-making tools. Box 14 shows 
questions to be considered in option screening. 


Option screening should consider these questions: 


Which options will best achieve the goal of waste reduction? 

Are there any "early wins” available to build momentum and success? 

What are the main benefits to be gained by implementing this option (e.g., 
financial, compliance, liability, workplace safety, etc.)? 

Does the necessary technology exist to develop the option? 

How much does it cost? Does it appear to be cost-effective, meriting in-depth 
economic feasibility assessment? 

Can the option be implemented within a reasonable amount of time without dis- 
rupting production?- _ 

Does the option have a good "track record"? If not, is there convincing evidence 
that the option will work as required? 

What other areas will be affected, is there a personal "ownership" issue associated 
with the change? 


BOX 14 
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The informal review is a procedure by which the assessment team 
selects the options that appear best after discussing and examining 
each option. As is the case when the team is proposing options, 
their approach to screening should employ group decision making 
techniques whenever possible.In more complicated situations, the 
team may need to use the weighted sum method (see Appendix 
3) or another, similar technique designed for use in complex 
decision-making situations. 


DO FEASIBILITY ANALYSES 


The final product of the option definition phase earns eu POLLUTION 
is a prioritized list of pollution prevention | | Spada Sys Taps) inles 
options. These options now should be |: 
examined to determine which are technically, |: ORGANIZE PROGRAM 
environmentally, and economically feasible and 
. to prioritize them for implementation. 


Depending on the resources currently available, WRITE PROGRAM PLA 
it may be necessary to postpone feasibility ee 
assessments for some options. However, all 


options should be evaluated eventually. 


Technical Evaluation DO FEASIBILITY ANALYSES 
The assessment team will perform a technical ¢ Technical 
evaluation to: determine whether a proposed environment 
pollution prevention option is likely to work in a 
specific application. Technical evaluation for a 


given option may be relatively quick or it may 
require extensive investigation. The list in Box IMPLEMENT THE PLAN 


15 suggests some criteria that could be used in 


Economic 


a technical evaluation. Some of these are more MEASURE PROGRESS 
detailed versions of questions asked during the ‘ 
option screening phase. All groups in the facility MAINTAIN PROGRAM 


that will be affected directly if the option is 
adopted should contribute to the technical 


evaluation. Figure 3.4 Examine Feasibility of Options 


This might include people from _ production, 

maintenance, QC/QA, and purchasing. In some cases, customers 
may need to be consulted and their requirements verified. Prior 
consultation and review with these groups will ensure the. viability 
and acceptance of an option. If the option calls for a change in 
production methods or input materials, carefully assess the likely 
effects on the quality of the final product. If after the technical 
evaluation the option appears impractical or can be expected to. 
lower product quality, drop it. 
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For options that do not involve a significant capital expenditure, the 
team can use a "fast-track" approach, For example, procedural or 
housekeeping changes can often be implemented quickly, after the 
appropriate review, approvals, and training have been accomplished. 
Material substitutions also can be accomplished relatively quickly if 
there are no major production rate, product quality, or equipment 
changes involved. 


Equipment-related options or process changes are more expensive Options that can affect 
and may affect production rate or product quality. Therefore, such production or quality . need 
options require more study. The assessment team will want to careful study. 


determine whether the option will perform in the field under 
conditions similar to the planned application. 


In some cases, they can arrange, through equipment vendors and 
industry contacts, visits to existing installations. Experienced 
Operators’ comments are especially important and should be 
compared with vendors’ claims. A bench-scale or pilot-scale 
demonstration may be needed. 


It may also be possible to obtain scale-up data using a rental test 
unit for bench-scale or pilot-scale experiments. Some vendors will 
install equipment on a trial basis, with acceptance and payment after 
a prescribed time, if the user is satisfied. 


Typical technical evaluation criteria: 


Will it reduce waste? 

Is the system safe for our workers? 

Will our product quality be improved or maintained? 

Do we have space available in our facility? 

Are the new equipment, materials, or procedures compatible with our production 
operating procedures, work flow, and production rates? 

Will we need to hire additional labour to implement the option? 

Will we need to train or hire personnel with special expertise to operate or main- 
tain the new system? 

Do we have the utilities needed to run the equipment? Or, must Pihey be installed 
at increased capital cost? 

How long will production be stopped during system installation?” Will the vendor 
provide acceptable service? 

Will the system create other environmental problems? 


BOX 15 
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Environmental Evaluation 


In this step, the pollution prevention assessment team will weigh the 
advantages and disadvantages of each option with regard to the 
environment. Often the environmental advantage is obvious --the 
toxicity of a waste stream will be reduced without generating a new 
waste stream. Most housekeeping and direct efficiency improvements 
have this advantage. With such options, the environmental situation 
in the company improves without new. environmental problems 
arising. 


Unfortunately, the: environmental evaluation is not always so clear 


cut. Some options require a thorough environmental evaluation, 
especially if they involve product or process changes or the 
substitution of raw materials. 


For example, the engine rebuilding industry is dropping solvent and 
alkaline cleaners to remove grease and dirt from engines prior to 
disassembly. Instead, they are using high-temperature baking followed 
by shot blasting. This shift eliminates waste cleaner but presents a 
risk of atmospheric release because small quantities of components 
from the grease can vaporize. 


To make a sound evaluation, the team should gather information on 
the environmental aspects of the relevant product, raw material or 
constituent part of the process. This information would consider the 
environmental effects not only of the production phase and product 


life. cycle but also of extracting and transporting the alterative raw 


materials and of treating any unavoidable waste. 


Energy consumption should also be considered. To make a sound 
choice, the evaluation should consider the entire life cycle of both 


the product and the production process. Energy conservation is 


discussed further in Chapter 8. 


Economic Evaluation 


Estimating the costs and benefits of some proposed pollution 
prevention projects is straightforward, while others prove to be 
complex. Despite the ease with which the cost calculations may be 
‘done for some options, it is advisable to document all that are 
adopted and to estimate the economic effects of each. This will help 
ensure that these real accomplishments of your pollution prevention 
program will not be overlooked when you measure the program’s 
progress, as discussed in Chapter 4. 
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Environm 


Consider 


ental considerations: 
effect on number and 
toxicity of waste 
streams 

risk of transfer to other 
media 

environmental impact 
of alternate input 
materials — 


energy consumption 


energy requirements. 


Most accounting systems do not 


reveal 


the total costs of 


continuing to pollute. 


If a project has no significant capital costs, the decision is relatively 
simple. Its profitability can be judged by whether or not it reduces 
operating costs and/or prevents pollution. If it does, it can be 
implemented quickly. Installation of flow controls and improvement of 
operating practices, for example, probably will not require extensive 
analysis before they are adopted. Worksheet 9 (in. Appendix 2) can 
be used to document analysis of this type. 


Projects with significant capital costs attached will require more 
detailed analysis. There are a number of factors that make pollution 
prevention costs and benefits difficult to calculate for many proposed 
projects. The total costs of continuing to pollute are not discernible 
in most corporate accounting systems. Furthermore, many of these 
costs are probabilistic--although the risks are real, it is. difficult to 
predict the cost and even the occurrence date from past experience. 


The long-term need to avoid the spiralling costs of waste treatment, 
storage, and disposal as well as future regulatory and _ liability 
entanglements are likely to be major elements of your pollution 
prevention project economic evaluation. 


Chapter 6 provides an overview of the types of cost and benefit 
factors that should be examined when studying proposed pollution 
prevention projects. It suggests some approaches to calculating 
indirect and probabilistic costs so that their full impact can be 
included in economic feasibility assessments. It also discusses ways 
to track the economic effects of pollution prevention projects after 
they are implemented. 
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Document cost calculations so 
that the full benefit of the 
pollution prevention program can 
be quantified. 


The economic feasibility needs 
to be checked and rechecked. 


Total Cost Analysis is a useful 


. mechanism for understanding the 


financial impact of pollution 
prevention projects. 


WRITE THE ASSESSMENT REPORT ; 
; : PREVENTION PROGRAM 

The task force should write a report that a Rep See ae 

summarizes the. results of the pollution om | ORGANIZE PROGRAM | 

prevention assessment at the company level. ae ane “ih if 

Box 16 shows the report contents. The _ +4 DO PRELIMINARY ASSESSMENT [INFORMATION GATHERING | 

report will. provide . a schedule — for me | 

~_ implementing prevention projects and will be ee LESSEE: | 

the basis for evaluating and maintaining the | pe Beene 

pollution prevention program. It may also be WE) ER SNE 


needed to secure internal funding for [DO DETAILED ASSESSMENT} 
projects that require capital investment, if - ; 
the members of the pollution prevention 7 Dern PREVENTION OPTIONS! 
assessment task force do not have the ae 

authority to commit funds. ee ; ae 


~ You may be tempted to omit this step if | .. - IRITE ASSESSMENT REPORT 
your company: has an owner-manager and : 
only a few employees. A summary Re VATE eee 
assessment report may not be needed to | _ | IMPLEMENT THE PLAN | 
resolve pollution prevention project conflicts - shy 

among different areas, and your funding — EN at "MEASURE PROGRESS | 
approvals probably are not a_ formal . 
procedure requiring cost justifications. ; 
However, an assessment. report: will help 
you focus subsequent pollution prevention 
efforts and will be useful as a record of 
‘what aspects of your . business you 
examined _for pollution prevention | 
"opportunities. | 


‘The report on each proposed project should discuss: 


+ Its pollution prevention potential 
- The maturity of the technology and a discussion of successful applications 
_ The overall project. economics : 
The required resources and how they will be obtained 
The estimated time for installation and startup _ : 
Possible performance measures to allow the project to be evaluated after it is 
implemented si ‘i ; 


BOX 17 
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Input of the Assessment Teams 


In a company that has several assessment teams, the task force will 
need to evaluate the results and resolve any conflicts that might 
exist among the teams as to approach and resources required for 
the projects they propose. 


As input to this integration effort, each assessment team should 
prepare a summary report, presenting the results of their 
investigations and listing the options they screened. Each report 
should describe in some detail the options that the team has deter- 
mined are feasible and propose a schedule for implementing them. 
The options recommended for immediate implementation should then 
be described in detail as proposed projects. 


These proposals should evaluate each project under different 
scenarios. For example, the profitability of each could be estimated 
under both optimistic and pessimistic assumptions. Where 
appropriate, sensitivity analyses indicating the effect of key variables 
on profitability should be included. Each should outline a plan for 
adjusting and fine-tuning the initial projects as knowledge and 
experience increases. The proposals should include a schedule for 
addressing those areas and waste streams with lower priorities than 
the ones selected for the initial effort. 


Preparing and Reviewing the Assessment Report 


The task force will use the assessment teams’ reports and project 
proposals to prepare the summary assessment report and 
implementation plan. The report should ‘include a qualitative 
evaluation of the indirect and intangible-costs and benefits to your 
company and employees of a pollution prevention plan. It will provide 
the basis for obtaining funding of pollution prevention projects. 
Pollution prevention projects should not be sold on their technical 
merits alone; a clear description of both tangible and intangible 
benefits can help a proposed project obtain funding. 


Before the report is issued in final form, managers and other 
experienced people in the production units that will be affected by 
the proposed projects should be asked to review the report: Their 
review will help to ensure that the projects proposed are well defined 
and feasible from their perspectives. While they probably were 
involved in the site reviews and other early efforts of the task force, 
they may spot inaccuracies or misunderstandings on the part of the 
assessment teams that were not apparent before. In addition to 
ensuring the quality of the assessment report and implementation 
plan, this review will help ensure the support of the people who will 
be responsible for the success of the project. 
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Each assessment team 
summarizes: 
. results of assessment 
effort 
options proposed 
results of option 
screening - 
results of feasibility 
analysis 
project proposal for 
each selected option 
Evaluate the project under 


various scenarios. 


The summary assessment report 


is used for: 


- QA of implementation plan 
: funding decisions 
- building support for plan 


IMPLEMENT THE POLLUTION PREVENTION PLAN 


Select Projects for Implementation 


Final decisions on which projects will be implemented and what the 
schedule will be are made at this point. If the task force or company 
executives question aspects of some projects, the assessment teams 
or pollution prevention program champions may be asked to produce 
additional data. They should be flexible enough to develop 
alternatives or modifications. They should also be willing to do 
background and support work, and they should anticipate potential 
problems in implementing the options. Above all, they should keep 
in mind that an idea will not sell if the marketers are not convinced. 


Obtain Funding 


The task force will seek to secure funding for those projects that will 
require expenditures. There will probably be other projects, such as 
expanding production capacity or moving into new product lines, that 
. will compete with the pollution prevention program for funding. If the 
task force is part of the overall budget decision-making procedure, 
it can make an informed decision that a given pollution prevention 
project should be implemented right away or that it can wait until the 
next capital budgeting period. The task force will need to ensure that 
the project is reconsidered at that time. 


‘Some companies will have difficulty raising funds internally for 


Capital investment. If this applies to your company, look to outside © 


financing. Private sector financing includes bank loans and_ other 
conventional sources of financing. Financial institutions are becoming 
more cognizant of the sound business aspects of pollution 
prevention. 


Government financing is available in some cases. It may be 
worthwhile to contact the Ministries of Environment; Industry, Trade 
& Technology or Municipal Affairs for information regarding research 
grants and loans for pollution prevention/ control. Appendix 5 
includes a list of current provincial assistance programs and 
addresses where you can write for information. 


Install the Selected Projects 


Many pollution prevention projects will require changes in operating 
procedures, purchasing methods, or materials inventory control. 
Company policies and procedures documents and employee training 
will also be affected by the changes. 
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In 1989, the Bank .of Boston 
started a unit focused strictly on 
environmental lending. — -- 
Environmental Business Journal, 
October, 1991. 


For projects that involve equipment modification or new equipment, 
the installation of a pollution prevention project is essentially the 
same as any other capital improvement project. The phases of the 
project include planning, design, procurement, construction, and 
operator training. As with other equipment acquisitions, it is important 
to get warranties from vendors prior to installation of the equipment. 


Training and incentive programs may be needed to get. employees 
used to the new pollution prevention procedures and equipment. 


Review_and Adjust 


The pollution prevention process does not end with implementation. 
After the pollution prevention plan is implemented, track its 
effectiveness versus the claims made--technical, economic, etc. 
Options that do not meet your original performance expectations may 
require rework or modifications. Above all, reuse the knowledge 
gained by continuing to evaluate and fine-tune pollution prevention 
projects. Chapter 4 provides details on measuring progress after 
implementation and evaluating it against goals. Chapter 5 deals with 
ways to maintain and enhance a program after it is implemented. 
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Installing a pollution prevention 
project generally involves the 
same considerations as for other 
capital improvement projects. 


CHAPTER 4 


MEASURING POLLUTION PREVENTION PROGRESS 


Vo i ESTABLISH POLLUTION 

u will want to measure your progress slayer atea tel harap 

against your goals. By reviewing the 

program's successes and failures, employees on 

and managers at all. levels can assess the eli este oath Salads 

degree to which pollution prevention goals at [INFORMATION GATHERING | 
the facility and production unit levels are --+DO PRELIMINARY ASSESSMENT INFORMATION GATHERING 
being met and what the economic results : 

have been. The comparison _ identifies WRITE PROGRAM PLAN 


pollution prevention techniques that work 
well and those that do not. This information 
will help guide future pollution prevention 
assessment and implementation cycles. 


Quantitative evaluation also enables you to 
compare your unit with similar units in your 
company and with data’ from other 
companies. You will need this knowledge to 
plan enhancements of your current pollution 


prevention program, to select technologies . decile LE UM a, 
for transfer from other operations, and to 
identi j MEASURE PROGRESS 
help identify new pollution prevention e Acquire Data 
options. ¢ Analyze Results 


MAINTAIN PROGRAM 


ACQUIRE DATA 


You will need to select a quantity (e.g., 
waste volume or toxicity), measure that i 
quantity, and normalize the data as neces- Figure 4.1 Measure Progress 
sary to correct for factors not related to the 
pollution prevention method being reviewed. 

Although the process is simple in theory, complexities arise in 

practice. There are a number of factors to consider when defining 

what data you will track. 


First, the quantity selected to track performance must accurately Useful normalization factors 
reflect the wastes of interest. Second, the quantity must be include: 

measurable with the resources available to you. As in the Detailed - units produced 
Assessment Phase, material and energy balances will be helpful in - hours of labour 

organizing data and can help fill in some gaps in data. - hours of production 
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After deciding what data should be tracked, you will need to 
determine how to collect it and what normalization may be required 
for each category of data. ; 


Regulatory Reporting Data 


Depending on the type of business your company engages in, you 
may have a considerable volume of data already collected for 
regulated waste streams. However, there can be gaps and discrep- 
ancies in this data. For example, MOE Hazardous Waste Legislation 
requires that wastes be registered and characterized by classes and 
total amount, but not by individual components. Therefore, this data 
may not be specific enough for your evaluation. In addition, accurate 
measuring devices may not be available for all waste streams (e.g., 
vaporous or fugitive emissions). In such cases, your regulatory 
compliance reports would have been based on estimates; comparing 
estimates from one period to another will not yield very reliable 
percent-of-change figures. Finally, year-to-year comparisons may not 
be meaningful if the reporting requirements changed sufficiently to 
cause differences in how waste quantities were measured. 


Wastes Shifted to Other Media 


Transferring a given pollutant to another medium or replacing it with 
a different pollutant is, in principle, to be avoided. If you were to find 
that transfer was occurring, you would need to evaluate very 
carefully the relative impact on the environment.The _ pollution 
prevention option may eliminate part of the target material but shift 
some of it to another plant stream, to another environmental 
medium, or into the product. 


~ It can be difficult to track the shift of a pollutant from one medium 
to another or to determine what new pollutants may be created by 
the new procedure. 


Measuring Toxicity 


The toxicity of the waste should be looked at, not just the quantity 
produced. Reducing the sheer volume of a given waste product while 
increasing its per-unit toxicity is a treatment option, but it is not 
pollution prevention. For example, adding lime to a waste stream to 
precipitate metals reduces the volume of waste but does not prevent 
pollution since the total quantity of metal is not changed. Since 


toxicity frequently is not measured as part of production reporting,- 


you may have to establish procedures for doing so. 
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It may be necessary to 
supplement regulatory data. 


Watch for shifts of wastes to 
other media. 


Toxicity measures may need to 
be developed. 


Normalizing for External Factors 


Changes in quantity are straightforward, easily understood, and is’ 


relatively easy to calculate if data are available. Quantity comparisons 
from one period to the next can be useful input to a pollution 
prevention program review. However, the data’ will have to be 
normalized if there were major factors unrelated to pollution 
prevention efforts that influenced the quantities produced. 


There are a number of external factors that can cause the quantities 


and or mix of products and by-products to change. You will need to — 


look carefully to see whether there are external factors for which you 
will need to normalize your data. Common ones to consider are: 
total hours the process operated; total employee hours; area, weight, 
or volume of product produced; number of batches processed; area, 
_ weight, or volume of raw material purchased; and profit from product. 
For continuous processes, the product output or raw material input 
can be a good normalization factor. Flow processes may be 
measured by volume or weight, whereas plating or film-making may 
be better normalized by area. 


In batch processes, production volume usually is related to waste 
production, but it may not be a linear relationship in all cases. For 
example, the quantity of solvent used at a printing plant is primarily 
a function of the total volume of stock printed and ink used, but it 
is- also significantly influenced by the number of colour changes 
made. 


Another difficulty in comparing production and waste quantities arises 
when the relationship is inverse. This situation occurs frequently 
when the production rate decreases to the point that outdated input 
materials in the inventory expire. For some production processes, 
waste is generated during start-up and shut-down of equipment. The 
volume of waste created in both situations is inversely proportional 
to the production volume. 


Revenue and profit factors can indicate the amount of activity but 
may not be reliable indicators if market forces often cause prices to 
change. Thus, monetary factors typically apply only to products in 
stable markets. 


Establishing a Baseline 


When a pollution prevention option involves incremental changes to 
a well-defined process, it is possible to derive a baseline from 
historical performance. However, directly applicable historical data 
would not be available for new facilities. 
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It may be necessary to 
normalize quantity comparisons 
to adjust for external factors. — 


The...system monitors rates of 
toxic use and waste genera- 
tion...avoiding distortion of pro- 
duction performance due to 
changes in overall volume of 
production. 


‘= From an interview with Bill 


Schwalm on Polaroid’s program, 
as reported in Environmental 
Business Journal, December, 
1991. 


Historical data may not be 
sufficient to establish baselines. 


Establishing a baseline is further complicated by changes to existing 
processes or equipment and by new facilities that are radically 
different from older plants for reasons other than pollution prevention 
alone. In this case, the measure of success may be the amount of 
pollution that was never generated. Thus, a projected amount of 
pollution may serve as a baseline. 


METHODS OF ANALYZING THE DATA 


As the above discussion indicates, measuring pollution prevention 
progress is complex. Therefore, using a single measure to 
summarize pollution prevention will be applicable only in the simplest 
cases, if at all. The characteristics of several approaches and their 
advantages and disadvantages are outlined in the _ following 
paragraphs. Select the method or combination of methods that best 
fits your data availability, facility characteristics, and corporate goals. 


Semi-Quantitative Process Description 


The semi-quantitative process description measurement method relies 
primarily on text, supplemented by a limited amount of numerical 
data. This type of analysis is less costly to prepare in terms of staff 
‘time and avoids many of the data collection problems discussed 
above. However, lack of quantitative data means that it has 
negligible value in evaluating achievement of specific goals. Lack of 
quantitative data also makes it difficult to compare similar processes 
when looking at potential technology transfer. 


Quantity of Waste Shipped off Site or Treated on Site 


Data for analysis based on transfers should be easy to obtain. 
Collecting such data will be among the reporting requirements of 
the federal NPRI starting in 1994. Quantities of hazardous waste 
shipped off site while. still estimates, are likely to be accurately 
recorded in manifests making them a good starting point. 


The amounts of trash and other nonhazardous wastes can be 
estimated based on shipment costs and information required under 
provincial waste reduction regulations. 


The amount of waste going to on-site waste treatment plants may 


be more difficult to obtain, but it should be possible to measure or 
estimate these quantities. 
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Select the most useful analysis 
method(s) for your situation. 


Semi-quantitative methods “are 
easier to prepare but have less 
utility. 


Shipping manifests and 
compliance reports provide data 
on quantities transferred. 


Quantity of Materials Received 


Changes in the quantities of materials brought on site, as determined 
from receiving records, can be used to measure pollution prevention 
progress. Most facilities keep -detailed, accurate records of material 
received from suppliers. These records provide a source of data to 
track changes in the types and volumes of materials brought into the 
facility. However, this method may be difficult to apply at the process 
or project level. In addition, the quantity input will not accurately 
reflect the amount of waste if some of the material is destroyed 
during the process or is acquired from other production units in the 
facility. 


Quantity of Waste Generated or Used 


This method is a combination of the two previous ones. It essentially 
gives an overall material balance for each waste component. It 
involves tracking the quantities of hazardous, toxic, and other 
materials flowing into and out of the facility. It uses data on the 
quantities of material purchased, produced and destroyed in the 
production process, and incorporated in products and by-products, as 
well as discharges to waste treatment and disposal. 


This approach gives an overall picture of material use but requires 
extensive data collection. Data on fugitive emissions are particularly 
difficult to track but can sometimes be estimated by calculating 
material balances. 


Analysis of a Process 


Pollution prevention can be measured on a process-by-process basis 
by examining the production process in detail for changes due to 
pollution prevention activities. If the process is carefully selected and 
can be defined precisely, this approach yields an accurate description 
of process-related waste. It also allows better definition of a 
representative production or activity index for the waste generation. 


However, it can be difficult to select which process to focus on in 
large facilities with complex. interconnected process units. The 
approach requires extensive data collection and analysis. In addition, 
many wastes may not be generated by a specific process. These 
non process-specific wastes can be missed in a_ strictly 
process-based pollution prevention measurement system. Some types 


of waste that can be missed include construction debris, area lighting - 


and utility support, and plant wastewater. 
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Quantity purchased is an 
imprecise measure because it 
does not account for loss during 
processing. 


Looking at both inputs and 
outputs provides a _ more 
complete understanding of 
progress. 


- Analyses based strictly on 


processes will overlook facility- 
level waste, such as lighting and . 
construction debris. 


Analysis of a Pollution Prevention Project 


This method focuses on measuring the results of each pollution 
prevention activity. It is suitable for facilities that produce many 
products from the same production line or for facilities that have a 
wide variety of production processes. As with the process approach, 
the data requirements are extensive. It also assumes a process 
orientation and thus is more applicable to product or equipment 
changes than to behavioral changes, - such as good housekeeping 
or improved training. 


Change _in Amount of Toxic Constituents 


Pollution prevention can be measured by the change in the total 
amounts of toxic materials released. This method, obviously, does 
not apply to-nonhazardous wastes. 


Change _in Material Toxicity 


Testing for and eliminating the discharge of pollutants responsible for 
aquatic toxicity is required under the Environmental Protection Act 
(EPA) and the Canadian Environmental Protection Act (CEPA). 


Whole effluent toxicity testing is required under MISA regulations and 
as a condition of some Certificates of Approval. Standard methods 
are available to measure toxicity to aquatic life forms (trout, daphnia 
and cero-daphnia). The source of the toxicity can be identified by 
more detailed testing. Process streams contributing to the plant waste 
effluents are sampled and, if needed, partitioned into separate 
phases. This detailed toxicity testing allows identification and tracking 
of the actual toxicity of wastes from the plant. Toxicity testing 
requires sophisticated testing and data handling, however, and may 
not be feasible for all applications. 


MEASURING ECONOMIC RESULTS 


Aside from assessing its effectiveness in preventing pollution, a 
project should be evaluated like any other new process or capital 
investment. Preliminary cost estimates for installing and operating the 
system will be made prior to installing the system. More detailed 
data can be collected during construction and operation. The value 
of reduced waste production is estimated based on volumes of waste 
and cost of waste treatment and disposal. The economics of the 
process can then be evaluated by any of several techniques such 
as payback period, net present value, or return on investment. 
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Evaluate the cost effectiveness 
of the program. 


CHAPTER 5 


MAINTAINING THE POLLUTION PREVENTION PROGRAM 


The task of maintaining a viable pollution 
prevention program will be made easier with ed oeadeic tncfesrwd nlp 
the establishment of a pollution prevention 

awareness program. Such a program is 


intended to promote employee involvement EVGANZE PROGHEM 
in the prevention effort. The objectives of ; 
the pollution prevention awareness program -7 DO PRELIMINARY ASSESSMENT § INFORMATION GATHERING ; 
are to: 
WRITE PROGRAM PLAN 
° raise awareness_ of il 
environment-related activities 9 EEE 


at the facility ; DO DETAILED ASSESSMENT] 


° inform employees of specific 
environmental issues DEFINE PREVENTION OPTION: 

° train employees in_ their 

RO Ilut lon prevention DO FEASIBILITY ANALYSES 

responsibilities 

‘ Loe MEAS employees for . WRITE ASSESSMENT REPORT 

- pollution prevention efforts. 
° encourage employees of een 
' participation in __ pollution : theres ELLA iN 


prevention 
° publicize success stories MEASURE EROGRES? 


MAINTAIN POLLUTION 
PREVENTION PROGRAM 


A review of methods for accomplishing this 
follows, with a summary. in Box 17 on the 
next page. 


Figure 5.1 Maintain Program 


INTEGRATE POLLUTION PREVENTION INTO CORPORATE PLAN 


Total Quality Management (TQM) ° 


Pollution Prevention and TQM share the core belief that if the 
management of the facility breaks down organizational barriers, and 
gives all of its employees authority and accountability, they will bring 
back the best possible ideas. 


Page 56 


Pollution prevention is a multi-media activity that cuts across all . 
environmental programs within a facility. It is essential that these 
programs within a facility encompass all impacts of a process or 
activity on air, water, waste generation and disposal, and energy 
use. This is more efficient from the perspective of resource 
allocation, on an environmental level, because facilities with multiple 
media impacts can be served by one effort rather than several. 
However, for all these efficiencies, only by bringing all employees of 
a facility into the loop - educating them on prevention, encouraging 
them to apply the principles to their work and constantly improve 
them, listening to their ideas will you make pollution prevention a 
fundamental building block in your management of the environment. 


Total quality is based on the premise that to improve quality you 
need to change the processes that produce defects. Pollution may 
be fundamentally considered a proxy for waste in the production 
process. Changing the process with a commitment to quality can 
prevent the "defect" of pollution, avoiding the necessity of costly 
"rework" after it is created.Pollution Prevention can be part of your 
facility TQM system. Through: employee involvement, education and 
empowerment; including an_ iterative process of goal setting, 
prioritizing and implementation of options; to success stories, 
recognition and reporting; the TQM system forms the essential 
underpinnings of a successful pollution prevention program. 


Key ways to maintain and improve the pollution prevention program: 


ioral pollution prevention into corporate planning: 
Assign pollution prevention accountability to the operating units where waste is generated 
Track and report program status 
Conduct an annual program evaluation at a corporate level 


Provide ongoing staff education programs: 

-- Make pollution prevention awareness program a part of new employee orientation 
Provide advanced training 
Retrain supervisors and employees 


Maintain internal communication: 
Encourage two-way communication between employees and management 
Solicit employees’ pollution prevention suggestions 
Follow-up on suggestions 


Reward personnel for their success in pollution prevention: 
-- Cite accomplishments in performance reviews 
-- Recognize individual and group contributions 
-- Grant material rewards 
Consider pollution prevention a job responsibility subject to review 


Provide public outreach and education about pollution prevention efforts:. 
Submit press releases on innovations to local media and to industry journals and by prospective 


clients. 
Arrange for employees to speak publicly about pollution prevention measures in schools and civic 
organizations. 


BOX 17 
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Assign Accountability for’ Wastes 


Operating units that generate wastes could be charged with the full. 
costs of continuing and disposing of the wastes they generate. Cost 
~ accountability should also take into account indirect costs such as 
_ potential liability, compliance reporting, and oversight. Burying waste 
management costs in general overhead can lead to the illusion that 
disposal is “free.” Allocating the costs of waste handling to the 
operating units that generate the waste reminds unit managers that 
waste control and disposal are increasingly large factors in the cost 
of doing business and motivates-them to find ways to cease. 
generating the waste. Chapter 6 describes several cost allocation 
methods. 


Tracking and_ Reporting 
Your information system should track ad retain the data necessary 


to measure pollution prevention program results. You will need to 
_ ensure that these data are evinced and reports prepared at 
meaningful intervals. 


Reports should be prepared frequently enough to enable. unit 
managers to monitor and adjust their operations to adhere to the 
schedule that was established during the planning stage. (See — 
Chapter 2.) In addition, they need this information to provide 
feedback to their staff, as discussed below. 


Annual Program Evaluation 
Top management can demonstrate continuing commitment to the 


program: by conducting annual reviews of the program. The results 
of these annual reviews should be communicated to all employees 
through written announcements and meetings. Program successes 
should be recognized and any changes i in objectives or policies 
‘announced and explained. 


lf these company-level reviews demonstrate chronic schedule 
slippage, company executives and the pollution program task force _ 
should meet to reevaluate the program. Some objectives or the | 
approach to achieving them may need to be adjusted. The purpose 
is to maintain the same high profile the pollution prevention program 
had initially. 


Staff_ Education 
One of the most important elements of the waste minimization and 
pollution prevention awareness program. is training. The training 
program should include all levels of personnel within the company. 
The goal is to make each employee aware of waste generation, its 
impact on the site and the environment, and ways waste can be 
reduced and pollution ea esos 
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New Employee Orientation 
A pollution prevention awareness orientation can be incorporated in the general orientation program 


given to all new employees. The orientation program would include the elements illustrated in Box 
18. 


More detailed pollution prevention training should be provided to new employees after they have been 
on the job for a few weeks. This training will provide them with the skills they need to participate in 
pollution prevention. It also emphasizes the company’s commitment to prevention. 


At many plants, employees in certain jobs must be trained and examined on their knowledge of — 
Standard operating procedures specific to the site prior to working there. Pollution prevention training 
can be incorporated into this. It can also be incorporated in the QA procedures qualification process. 


Example of a Pollution Prevention Employee Orientation 


Course: “Pollution Prevention--Description, Motivation, and Practice” 


Description: . This training course emphasizes your company's commitment to pollution prevention. It gives instruction and 
practice in techniques for promotion, persuasion, and encouragement of pollution prevention. 


Goal: The. goal of the training program is to ial 
What is pollution prevention? 
- What leads to successful implementation of pollution prevention? 
What role can the individual play in promoting pollution prevention? 


Lesson Plan for One-Day Orientation: 


ACTIVITIES OBJECTIVES 


Get Acquainted Outline activities 
Define Terms and Introduce Objectives Begin definition of pollution prevention as a concept and an activity 


Group Discussion - Perform and discuss a pollution prevention assessment of a simple process 
Outline pollution. prevention opportunities 
Analyze implementation, possible barriers and how to overcome 


Hands-on Exercise : Perform and discuss pollution prevention assessment of a complex process 
(ist Half) , 


Form Teams Experience pressures of business 
Individual Assigned Roles : Experience importance of communication 


Hands-on Exercise Refine application 
(2nd Half) ; 


Reassign Roles Develop teamwork 


Repeat Hands-on Exercise Experience putting opportunities into priority list 
(1st Half) Discuss implementation, possible barriers, and how to overcome 


‘Discussion Reinforce need for pollution prevention and individual/team work. 
Explain significance of individual contribution to pollution prevention 
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Advanced Training 

Specialized training sessions on pollution prevention _ policy, 
- procedures, and techniques should be provided to staff when their 
job scope is expanded or when they transfer to other areas in the 
company. These sessions should be considered part of the regular 
training program, and managers should have funds allocated to cover 
the SS 


If the progress of the pollution prevention program slows, review the 
‘amount and type of pollution prevention training provided and - 
_ consider eee its frequency and audience. 


a Retraining 
Periodic retraining of employees may be necessary when your 


policies and procedures change. Retraining employees also will 
reiterate your commitment to pollution prevention. 


MAINTAIN INTERNAL Spe: 


Two-Way Communication 
Your goal is to keep employees motivated (see Box 19): They need 


. to identify with and "buy in" to goals and objectives and continuously 
have the opportunity to contribute to its success: Employees will take 
their pollution prevention roles more seriously when their managers 
keep them informed and oor TaOe them to submit pollution 
prevention ideas. 


Make sure employees receive regularly scheduled status reports that 
are clear and truthful. Objectives that are described in vague terms 
and have’ poorly quantified results and reports that. are issued at odd 
intervals may give the impression of a reduced priority for pollution 
prevention. Explain to the staff any schedule slippage resulting from _ 
unexpected challenges and the need for oie staff involvement, if 
applicable: 


Employees will. work more. effectively when they know what 
management expects of them. Cessation of.reports or failure to show 
ongoing activities gives employees the impression that little progress 
is being made and/or that the overall program no longer is a priority. 


© 


Solicit and Follow _up on Employees’ Suggestions 
Employees’ ideas for pollution prevention projects should be actively © 


sought. Employees take their pollution prevention role more seriously 
- when management keeps them informed and encourages them to 
submit pollution prevention ideas. Forums such as breakfasts or 
informal pollution prevention review meetings promote the exchange 
of information that will help generate new ideas. You could run a 
contest to get and reward employee input. For example, you could . 
post a checklist of pollution prevention ideas and offer cash awards 
for the best way to implement an idea and for the best pomutice 
SA idea not included on the checklist. 
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Suggestions should be evaluated promptly and put into practice if 
they are found to be feasible. Similarly, if an employee submits an 
idea that is not implemented, explain why it was not used and work 
with the employee to develop a feasible idea. Prompt feedback. is 
necessary to maintain employee interest. 


To motivate employees, managers can: 
Provide feedback and reinforcement of employees’ poids prevention patois 


Set an example by adhering to the pollution prevention Plog and actively. 
considering employee: ideas. 


Convey enthusiasm AboOr eet Oe prevention objectives. 


When new pollution prevention measures are Maeno aG: explain how ey fit in with 
the overall objectives. 


Regularly reinforce the importance of each individual's eonnoene to pollution 
prevention and their value to the overall objectives: 


_ Demonstrate personal commitment to the objectives and praise the commitment 
demonstrated by employees. ; : 


_ Announce pollution prevention innovations by calling a meeting for Cele maiiancis who 
will be affected to discuss the change. 


Open meeting to questions and comments. 

Pay attention to signs of animosity or resistance and address these 
immediately. 

Gain cooperation by Showing) that you know and care how the employees feel. 


Establish a "group identity" and work at building pride in adapting to the pollution 
prevention innovation. 


"Go to bat" for employees who have good See prevention ideas that have been 
ieiecied or overlooked. 


Establish quantifiable annual pollution prevention objectives: 


On a monthly basis, have employees chart their personal and the company’s 
' progress against these objectives. 
Incorporate pollution prevention goals, objectives, and accomplishments into 
annual job performance evaluations for people with direct Dee pollution 
prevention responsibilities: 
Readjust objectives if they prove to be unattainable. 
BOX 19 


Page 61 i 


EMPLOYEE REWARD PROGRAM 


Performance Reviews 

Progress in pollution. nreventon’ can be stated as an objective on 
which ‘annual job performance evaluations are based, particularly at ~ 
the management level. This delineates their responsibility for 
maintaining and enhancing the pollution prevention program. Using 
-the formal: mechanism of the written annual report to recognize 
efforts in this area raises the visibility of pollution peeves as 
ound that is important to the company. 


~ Recognition Among Peers pete 
Employees who suggest pollution prevention measures that prove 


feasible and are slated for implementation should be publicized in 
the company newsletter or on bulletin boards. The estimated cost 
savings and/or other advantages that the company or unit will derive 
should be included in this announcement. Periodic group meetings 
may be a good forum for announcing individuals’ efforts to control 
pollution in the company’s daily operations. 


Material Rewards - 

Cash or merchandise can be awarded to individuals. Establishing the 
award as a set percentage of the estimated annual savings to be 
realized by the company .or production unit is one way to highlight 
the concrete value of pollution prevention. 


PUBLIC OUTREACH ‘AND EDUCATION 


Employees can speak at meetings of community organizations and 
at schools to publicize the company’s pollution prevention progress. 
Interviews with local media are another way to enhance corporate 
image and to further emphasize to employees the Peon aCe of the 
program. 


Papers given at technical meetings and articles published in trade 
and professional journals are additional forms of positive publicity. 


These measures all help to demonstrate that the company’s 
commitment to pollution prevention is real. 
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CHAPTER 6 


ECONOMIC ANALYSIS OF POLLUTION PREVENTION PROJECTS 


Although businesses have invested in pollution control equipment in 
_ the past for a variety of reasons, in essence, business will not 
voluntarily invest in such equipment unless it is seen as economically 
advantageous to do so. 


Increasing awareness of environmental degradation and rising costs 
of pollution control have motivated both governments and private 
companies to look more closely at pollution prevention as a means 
of achieving environmental objectives. 


The purpose of this chapter is twofold. First, the chapter suggests 
methods and techniques for firms to consider when evaluating 
pollution prevention investments. The intent is both to encourage the 
establishment of a consistent methodology for evaluating pollution 
prevention investments and to argue that, by applying the 
recommended techniques, readers may find it financially cheageiha to 
implement pollution prevention technologies. . 


Second, this chapter will outline the economic and financial analytical 
tools used by the Ministry of the Environment and Energy to 
evaluate programs and policies. By doing so, it is hoped that firms 
will gain an appreciation for the Ministry's point of view in developing 
pollution prevention planning. 


The chapter is divided into the following sections. First, there is a 
brief discussion of pollution prevention investments and the role of 
financial and economic analysis. Next, the chapter then examines 
the economic and financial assessment tools employed by the 
Ministry of the Environment and Energy. The chapter then discusses 
some of the limitations and weaknesses associated with these 
assessment tools, and makes recommendations on improving these 
methods. 


Material presented in this Chapter draws upon the experience of the 
Ministry of the Environment and Energy .as well as relevant literature 
and documentation from other sources, including work done for the 
U.S. Environmental Protection Agency by the Tellus Institute. 
Pollution Prevention Investments 

The following definitions are used in this chapter: 


Pollution prevention technologies and investments involve equipment 
primarily intended to eliminate specific contaminants from a firm's 
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inputs, processes and operations. Although pollution prevention 
investments may result in cost savings or increased revenues, they 
are also distinct from investments intended to increase productivity 
or production capacity. 


Pollution abatement technologies and investments involve equipment 
primarily intended to reduce pollutant loadings, but which may not 
eliminate the contaminants altogether. Examples of pollution 
abatement technologies include biological, chemical or physical 
separation and decomposition treatment. 


Pollution control refers to all pollution prevention and abatement 
activities. 


Financial and Economic Analyses 


Financial analyses refer to assessments of the _ financial 
consequences of a proposed investment from the point of view of 
the person or firm which makes the investment and incurs the 
capital and operating costs. This analysis is traditionally undertaken 
by examining the effects on cash-flow for the firm. Since firm’s are 
seeking to maximize firm value (and shareholder returns) the 
investments are usually undertaken to minimize costs or maximize 
revenues and profits for the firm. 


Economic analyses extend the financial assessment to consider the 
effects of investments from the point of view of society as a whole. 
In addition to estimating the incremental costs and revenues accruing 
directly to the firm as a result of the investment, economic analyses 
also identifies and explicitly considers the consequences of an 
investment for all individuals and firms who are not directly 
incorporate into the firm's analysis and who have no influence over 
the firm's investment decisions. 


Financial and Economic Assessment Tools Used by the Ministry 
of Environment and Energy 


This section of the chapter will discuss the financial and economic 


assessment tools used by the Ministry of the Environment and 
Energy. The section will begin by briefly discussing the main 
method used by both private firms and public sector agencies to 
evaluate projects: benefit-cost analysis. The section will then 
examine three areas which have been used extensively by the 
Ministry of the Environment and Energy: construction of abatement 
cost functions, cost-effectiveness analysis, and financial effects 
assessment. The section will conclude with a discuss of two other 
issues often examined by the ministry: community impacts and 
macro-economic impacts. 
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Economic Analyses - 


Assessments ~ of 
financial and economic 
effects of investments 
from the point of view 
of society as a whole. 


Financial Analyses - 


Assessments of 
financial implications of 
investments from the 
point of view of those 
individuals, firms and 
public sector agencies 
who incur investment 
costs; A subset of an 
economic analysis. 


Economic and financial analysis procedures and techniques for 


evaluating potential regulatory costs are also discussed in the Report 
of the Issue Resolution Committee on Economic Achievability 
(1990). Examples of the application of these techniques for industrial 
- wastewater effluent limits. are found in the reports, Economic 
' Assessment of Water Pollution Abatement Options for Ontario 
Petroleum Refineries (1992) and Economic Assessment of Water 


* Pollution Abatement Options for the Pulp and Paper Industry . 


(1993). MOEE Policy # 02-01 (Guidelines for Economic Analyses 

of Private Sector Pollution Abatement and Environmental 
Protection Measures, 1988), details how assessments may be 
initiated, what information is required and whether they. ae be 
carried out by Ministry Staff or consultants. 


The underlying basis for benefit-cost analyses, cost-effectiveness and . 


abatement cost functions is efficiency. These tools and the decision 
rules associated with them are intended to help allocate resources 
and inputs so as to achieve the greatest quantity or ‘value of 
benefits Pessina given available resources. 


1. Benefit-Cost ae 


Benefit- Cost Analysis (BCA) has been used extensively for. many 


years by both the private and public sector. 


In the public sector, benefit-cost analysis is an analytical tool often. 


used to evaluate the economic feasibility for projects or programs 
and to assist. in the development of regulations, provide potential 
alternatives to project plans and to: eliminate oreons: which are not 
. cost-effective. 


Private-sector firms have also applied the same principles when they 
employ capital budgeting procedures to evaluate proposed capital 
investments. In these assessments, firms compare the capital and 
operating costs of each proposed investment with the expected 
revenues and other benefits, to determine the potential profit or 
financial return in terms of. net cash flows. over the period of 
analysis. Firms conduct such analysis taking into account factors 
such as the firm's cost of capital, their target internal rate of return, 
any uncertainty surrounding future cash flows, and the overall 
~ sensitivity of the project to changes in market conditions. 


The results from using BCA to analyse the impacts of a pollution 


abatement investment may differ depending on both the type of . 


investment and its size. For example, a firm may be faced with 
choosing among mutually exclusive pollution abatement projects. At 
the same time, the firm will also be seeking to maximize the value 
of any of these investments (or in the case of pollution abatement 


investments - minimize costs) by choosing a-scale of each ‘particular - 


‘investment that is the most cost effective, while meeting pollution 
abatement or reduction requirements. : 
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Economic and Financial 


Assessment Tools and. . 


Procedures: . 


* Benefit-Cost Analysis 
« Abatement Cost Functions 
* Cost-Effectiveness Analysis 
* Financial Effects Analysis 

~~ « Community Impacts Analysis 
* Macro-Economic Analysis 


Whether. analyses are being conducted by public or private agencies, 
benefit-cost must also consider a wide variety of intangible, non-cash 
effects and consequences. 


Public sector benefit-cost analyses of pollution prevention and 
abatement projects include damages such as health effects, reduced 
crop production and degradation of aquatic life, all which may accrue 
_to third parties. These consequences are generally not realized as 
costs by the sources of pollution by the emitters: industrial plants, 
automobile owners, individual. householders, and such effects are 
often not explicitly considered in operational or investment decision- 
making by private firms, individuals and even public sector agencies. 
As a result, government regulation is often required to restrict 
activities and actions that cause pollution or can otherwise damage 
the environment. 


At the same time, intangible benefits resulting from capital 
investments must also be included. This encompasses increased 
reliability of operations, enhanced good will, greater flexibility in 
operations, compliance with legal regulatory requirements and 
reduced liability. To the extent possible, these effects should also 
be quantified and valued in order to include them in evaluations. 
For example, see United States Environmental Protection Agency, 
EPA’s Use of Benefit-Cost Analysis: UES (1987). 


In summary, a variety of decicon rules may be used with benefit: 
cost analyses. Firm's may: 


1) accept all projects Here the Profitability Ratio, ie. the ratio 
of the net present value of benefits to costs (ie. $ benefits/$ 
costs) is positive. 


2) accept all projects where the value of benefits exceed costs. 


3) rank potential projects according to the value of net benefits. 
and accept all projects for which sufficient investment funds 
are available. 


4) accept only projects where the expected rate of return 
(annual profit/total capital investment) is greater than a target 
rate of return (eg. interest rates earned on alternative 
investments or. securities, after accounting for tax 
implications). 


2 Abatement Cost Functions 


Abatement cost functions have been used extensively by the Ministry 
for many years. In essence, the abatement cost function shows the 
relationship between the cost of reducing pollution and the amount 
of pollution reduced. An example of an abatement cost function is 
shown in the following graph. 
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Costs .used- in Abatement’ Cost 


Functions consist of either: ABATEMENT COST F UNCTION 


the annualized capital cost 
- plus an annual _ operating 


Annualized Cost ($ milllons/year) 
cost, or 


200 


the sum, over a predefined Cost Abatement Curve | 


planning period (eg. 10 - 20 : | . Option 5 
years), of the net present | Sandee Woes cis als 
value of total capital costs Sa Jig tenance 
plus annual operating costs. |. __ siete. saree Option 4 4 


Abatement cost functions show the Sn Je cane Nae Tice is 
- least cost combinations _ of Dot ft Vogtion 3: 
technologies. available to achieve re oe Rite Say: 
specific ._degrees of contaminant 
reduction or removal. They are 
intended to show the full range. of 
technological possibilities for the 
reduction of different types of 
contaminants from defined sources. 
Technical options with a substantial 
cost for the firm (in this case, 
‘Option 5) are not excluded from the | 
abatement cost function. 


Option nt te 


8,8 OL PA.G OOO POH YO 
FFFLLLECSLFE SELES 


The two extreme points on an : AV AP AT AP AT QS a at ay a 08 


abatement cost function are: 
_Final Loadings (tonnes/year) 


(4) The "initial loadings" of 
contaminants to be reduced. 
This is the current loadings 
for the firm, without any additional costs. 


(2) The "maximum. technically achievable" degree of contaminant 
removal possible (in the above example, Option 5). This 
- would be the highest cost option for removal of loadings. 
The “maximum technically achievable" level of . removal 
provides a useful benchmark against which lesser levels of 
pollutant reduction may be compared. . 


3. Cost-Effectiveness Analysis 


' Cost-effectiveness analysis can be used to identify the lowest cost 
to achieve a specific objective or result. 


A widely used measure of cost-effectiveness is the total cost of the 
pollution prevention or abatement program divided by the total 
reduction in contaminant (or aggregation of contaminants) removed. 
This calculation gives an average cost per unit (usually kilogram of 
tonne) of contaminant removed and can be defined as follows: 
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(1) Average cost = ($/tonne) = TC,/T UCR, 


~ where TC, = Total Cost of Program 1, 
(annualized cost or _ net 
present value), and 

TUCR, = Total Units of Contaminant 


Removed with Program 1 


_ Another measure of cost-effectiveness is the incremental cost per 

incremental unit of pollutant removed, calculated by moving from 
_one pollution prevention or abatement technology program to another 
and measuring the change in costs. - This calculation gives a 
marginal cost per unit (usually kilogram or tonne) of contaminant 
removed and can be defined as: 


(2) Marginal cost per unit = (Q$/Otonne) = (TC, - TC,)(TUCR, - 


TUCR,) 
where: SAC = the total cost of Program 1. 
TC, = the total cost of Program 2. 
TUCR, = the total units of contaminant 
removed under Program 1. 
TUGH = the total units of contaminant 


removed under Program 2. 


These two ratios may be computed -at any point on an abatement 
cost function. The point on the cost function at which the average 
cost ($/tonne) or the marginal cost (Q$/Otonne) ratios are the lowest 
is the most cost-effective option among least cost programs. 


Cost-effectiveness can be used asa decision rule for setting 
regulatory objectives or limits. For example, given a range of 
technology combinations as expressed in an abatement cost function, 
the option which is: most cost-effective (ie. the lowest $/tonne or 
O$/Atonne contaminants reduced) can be used as a Starting point 
for developing final loading limits or contaminant reduction objectives 
1k specific plants. 


Private firms.can also use cost-effectiveness analysis as a decision 
rule for .choosing among a variety of methods or. technology 
combinations to achieve a specific objective. Businesses can use 
abatement cost. functions and _ cost-effectiveness analysis to 
‘investigate how proposed pollution prevention or pollution abatement 
investments might affect the productivity of a firm or a plant. 
(Productivity is measured as the quantity or value of product 
(output) per unit of input.) The extra inputs needed to compute 
changes in productivity can be derived from abatement cost 
functions. Cost-effectiveness analysis can also be used to pin-point 
the technology combination or investment program that could pave 
the least effect on the productivity of a plant or firm. 
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Examples of cost-effectiveness analyses can be found in the report, 
Economic Assessment of Water Pollution Abatement ope for 


; _ the Pulp ue Paper Industry (1993). 


4... Financial Effects Assessments 


Once the abatement cost functions and the cost-effectiveness of the 
proposed pollution abatement option have been specified, firms can 
thén proceed to analyse the impact of combinations. of beanie 
control ae on ne financial peseon of the firm. 


There are numerous indicators that can be used when. conducting 
financial assessments. Some of the Key ratios are: 


cash- Tee to debt - 

total debt to total assets ees 
return on capital employed (earnings less taxes and _- 
payments to bondholders divided by firm value) 


Efforts have been. made to Gefine indicators which are the most 
useful in predicting whether the additional costs of pollution control 
will cause a plant to be closed, employees to be laid off or a firm — 
to be forced into bankruptcy, but with little success. KPMG Peat 
Marwick Stevenson & .Kellogg (1990) reported that the U.. S. 
Environmental Protection Agency (US EPA) has sponsored. research ~ 
to determine which financial indicators or ratios were the best . 
predictors of single-plant company bankruptcies in the U.S. Three 
: fatios were identified (return on assets, total debt to total assets and 

cash flow to total debt) but researchers could not pin-point. specific 

universal. threshold values below (or above) which bankruptcy and 
closure was a.certainty. ; een 


Based cn financial effects anaiyses carried. out by the Ministry of the 
Environment and Seo the following poe e is piconets: 


Af Define an appropriate set of financial | indicators for the 
industries or firms under investigation, 


2: Calculate these indicators with and without compliance costs. 
(Appropriate time framer for calculation are the firm's average 
performance over the past 10 years, its-best year, its worst . 

_year and its most recent year.) Compute these indicators 
with. procedures and data that are agreed to by a 
stakeholders, 


3. Stakeholders can then form their own judgements as to the 

severity of the financial effects and the reactions of the firm 

and industry which incur these costs. The results can.then- 

. used aS a guide to the overall impact of the pollution contro! 
investment. 
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Determination of the effects of pollution prevention and abatement 
costs on the competitiveness of the firm is another important, but 
elusive, objective of financial effects analyses. Measures of 
competitiveness include: ; 


Productivity of the firm relative * an industry average. 
Productivity of the industry relative to are sectors. 
Capacity utilization rates in the firm and industry. 
Cost-structure of both the firm and the industry. 

Ability of the firm and industry to pass on price increases. 
Ability of the firm, and industry de influence input ope 


As with productivity, different pollution | control investments can 
enhance or hinder competi itiveness, Gepending on the technical - 
opportunities availabdle. 


5. Community Impact Analyses 


in conducting financial assessment. analyses, the Ministry: of the 
Environment and Energy is also interested in: the impacts of. 
environmental control measures on particular communities. . 


Indicators of interest, which focus on the community, are 
employmeni, income and expenditure. 


In a market economy, one firm's cost is another's revenue. Pollution 
prevention and pollution abatement investments «and operating 
expenses become income .to the firms -that supply gocds and 
services for environmental protection. Governments are interested 
in knowing whether pollution prevention or abatement investments will 
be spent in the local_community, in a particular region, or within the 
province. Governments are also interested in the level of - 
employment in particular locations or industries such expenditures 
might support. 


if added regulatory costs force complete or partial closures of 
regulated plants, job losses could result. However, as long as firms 
‘comply with environmental protection requirements without: closing any 
Operations, pollution prevention or abatement investments will 
generate some additional employment, even if it is only temporary 
while facilities and equipment are constructed and-installed. 


At a minimum, cost estimates should be disaggregated by the 


following categories so as to permit SEER MII: of community 
impacts: 
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One- is Betis Costs 


- Engineering. and Design, 
rere Buildings 
- Equipment, Machinery. and Instrumentation 
: AS ae Ue and, Installation. 


“Other One-Time Costs | 


mies Feasibility. ercdies 
:___ Regulatory Approval Fees and Applications | 
Dy Soa Lost Revenues: from Downtime during Installation 


Recining Operating Roce BY ee soe ae te 


ase Labour 
Srna Raw Materials 
aaj Energy and Utilities and Waste Disposal 


= 6; Macro-Economic Effects and Implications 


Macro-economics. refers to the study of the economy ofa large | 
economic region; for. example, a province or a country. Macro- 
economics pays close atiention to indicators such as consumption, 
investment, government spending, exports and imports. The impacts 
tale ial and ‘inflation are. often also: studied. 


Macro- -econemic models have been used by ‘the. government ‘and 
iarge firms and institutions to forecast economic growth: However, 
the models can also be used to evaluate the effecis of policies 
which impose potiution | contro! expenditu ires on firms-.and sectors. 
Input-output analysis, isa specific type of macro-economic tool, can | 
pe used to determine how a charge in final demand for certain: 
goods and services: might, affect otner, inter: related ee seciors 
in the economy: 


Empirical as sessments using input- output and ciher macro-economic 

modeis indicate that the tota! expenditures far pollution prevention or 
* abatement must be above certain levels before these costs are likely 
to cause detectible effects in the een. in essence, . pollution 
control expenditures represent a. very small fraction of total 
“expenditures in the economy, with cape ts negligible impacts 
on overail economic activity. The government, however, continues 
to use these tools when HSS: the impact of ponte control 
expenditures. 


~ This section of the chapter has discussed. six economic and financial: 
assessment tools and procedures used. by both the private and. 
public sector. 
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Limitations and Weaknesses Associated Cau Prevailing Financial 
and Economic Assessments 


pevslniig abatement cost functions, calculating . the cost 
effectiveness of technology combinations and evaluating the financial 


effects on a firm, requires an understanding of the limitations and. 


weaknesses associated with. financial and economic assessments. 


These limitations and deficiencies are discussed in the following 
‘section. The section also provides recommendations on improving 
the accuracy of evaluating pollution control investments. — 


T: Too few combinations of . pollution — prevention 
technologies are identified lite CONCEP eee: 
In order to calculate a cost apetermert function, the firm or .agency 
must ‘be able to plot the relationship between several cost options 
_and commensurate levels of pollution reduction. 


in many cases, however, too few. potential pollution control 


technologies. are identified and estimated so as to derive a useful. 


abatement cost function. The result is that it often appears that a 
plant or group of sources can reduce only large quantities of 
' pollutants (at very high costs) or none at all. Alternately, certain 
Studies indicate that only technologies which yield small reductions 
_in contaminants are possible, implying that larger SERIES of removal 
are not technically feasible. 


MOEE, experience indicates that there are usually many technology 
combinations that can achieve levels of contaminant removal at 
individual plants which exist between a low-cost and high-cost option. 


it is often at the intermediate levels that the most cost-effective | 


levels of pollution abatement technology can be found. - 


Recommendation 


_ Developing more options for calculating the abatement cost curve 


requires greater effort on the part of program proponents and the 
consultants who. conduct the analysis. © Whereas engineering 
consultants are. most familiar with add-on, end-of-pipe poliution 
abatement technologies applicable to a wide variety of industrial 


process and waste categories, design of pollution’ prevention 
technologies and systems often requires intimate knowledge of the 


entire production process and system. Greater collaboration between 


a firm's production engineer, the environmental affairs department. 


and the finance and budgeting departments may assist in the 
development of more pollution prevention options. 
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Limitations and Deficiencies of 
Financial Analyses: 


Few combinations of pollution 
prevention technologies —_ are 
identified and estimated. 


- Relevant cost, revenue indicators 
and variables may not be 


identified or included. : 


Contaminant reductions are 
subject to joint costs. 


Time horizons may be too short. 


Uncertainty of operating costs 
and beneficial results in pollution 
prevention investments not being — 
properly recognized. 


Application of different financial 
and economic procedures can 
lead to misunderstanding of 
overall impacts. 


2: All relevant cost, revenue indicators and other variables 
are often not identified. 


Financial assessments undertaken for pollution control investment 
decisions seek to minimize costs, as opposed to maximize revenue. . 
. Even when financial performance indicators of existing operations are 
-included in the analysis, all relevant cost or revenue indicators may 
not be identified or properly accounted for. Examples of this are 
risks Of liabilities associated with existing waste generation, removal 


_- and disposal, and are comprised of: penalties and fines, clean-up 


and remediation costs, health effects, damage to property and- 
‘personal injury, and reduced final sale and salvage values. — 


Recommendation ; ‘ 

Many firms do not keep separate records or aan on the expenses 
“associated with existing environmental protection and contaminant 
removal activities. Assembling such data can be costly. However, 
such information is becoming increasingly important to corporate 
management. 


COST COMPONENTS FOR ASSESSING POLLUTION PREVENTION INVESTMENTS 


ONE-TIME COSTS 


° Feasibility Studies” 
° Regulatory Approval Fees and Applications’ 
° Capital Expenditures 


os Engineering and Design* 
Sis Buildings (if purchased rather than constructed)’ 
- Equipment, Machinery and AUN ENE 
- __ Utility. Connections 
Construction and Installation’. 
e ioe Revenues from Down-time during Installation. 


RECURRING (ANNUAL) EXPENSES 
° Operation and Maintenance 
- Labour* 
. Raw Materials’ 
- _ Energy and Utilities* 
- Waste Disposal’ 


° Regulatory Compliance 

- ~ Monitoring’ 

- Record-keeping and Reporting 
* Overhead 

: Insurance 


: Workman's Compensation 
esp Administration 


. Priority cost components that should be estimated or collected. 


BOX 20 
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An inventory of cost components is listed in Box 20. Inclusion of 
these components is recommended to ensure that financial 
assessments are comprehensive and comparable. Those cost 
components marked with an asterisk (*) indicate priority cost. 
indicators which should be estimated or collected at a minimum for 
any given nas 


The inventory of beneficial consequences in Box 21 should also be 
examined and estimated with respect. to each pollution prevention 
investment. 


_ Add-on pollution abatement systems and technologies can often be 
installed more or less independently of production processes, with 
little interruption of output. Where pollution prevention investments 
involve changes in production process and inputs, manufacturing. 
Output and sales may be disrupted with some loss in revenues. On 
the other hand, these types of costs may be avoided by building up 
sufficient inventory to cover the installation period. 


Cverhead costs are often hidden in the sense that they are not 
allocated to specific processes or activities. Instead, costs are 
iumpeG together along with other common corporate costs that are 
dificult to apply to specific processes, activities or products. Rather 
than simply dividing total overhead costs incurred in a given time 
period by the total output or by a. quantity that represents activities 
to which costs are to be allocated, more accurate allocation of 
overhead costs to production can be accomplished in at least two 
ways: * 


1) Detailed accounting audits may be conducted to determine 
_ how. much of each overhead cost element shouid be 
assigned to specific activities in the plant. This approach | 
may be acolied once to develop "rules of thumb” or it may 
be repeated periodically to Contirm or re-estimate cost 
allocation coefficients. uote 


2) Define departments or “cost centres” in a firm or plant which 
will buy and sell goods and services from each other. 
Each division or group would be forced to. fully document 
and enumerate their costs. 


The most appropriate approach for an individual firm depends on its 
fundamental organization and the perceived need to differentiate 
overhead costs. For some firms or aC ences) overhead cost 
allocation may not be worth the effort. 
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POTENTIAL BENEFITS OF POLLUTION PREVENTION INVESTMENTS | 


REDUCED; INPUT COST COMPONENTS" 
° oes eiticiency of operations. 


INCREASED REVENUES 


ei Value of recovered materials’. 
* -. Increased product quality. 
Oe aay Higher final sale or salvage value of equipment. 


REDUCED LIABILITY COSTS 


° Reduction in fines’. 
-¢  — Improvement in health. | 
: Reduced clean-up and remediation’. 
ae Reduced property damage. 
PUBLIC RELATIONS | a i ies Ae : 
° Improved company “and product image. 


Pe ~ BOX 21 ae 
| : : ie 
Liability "costs" noted in Box 21 are often highly uncertain values. 
Consequently, there is considerable uncertainty as to the benefits 
associated with potential pollution prevention investments. 
Nevertheless, taking steps to reduce risks and probabilities of 
liabilities is becoming increasingly important as legal liability standards 
become more widespread. For example, firms have successfully . 
marketed their products as “Green" after removing certain 
- constituents that became problematic contaminants after .the product 
was. consumed or discarded. The removal or reduction . of 
phosphorus from detergents and lead from ‘gasoline are prime 
examples of this approach. 


Given the. uncertain nature of some of the benefit categories and the 
difficulty in attributing monetary values to them, efforts should be 
devoied to compiling evidence as to whether or not these benefits 
can pee realised. 


3. Contaminant reductions are subject to joint costs. 


Where many different contaminants are reduced or removed at the 
same time by certain technologies,. these contaminants are said to — 
have joint costs. Allocation of joint removal costs to specific 
_ contaminants is sometimes necessary. Conventions for allocating 

_ joint costs to each contaminant must be developed. 
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Recommendation 


If cost-effectiveness analyses of pollution prevention options are to 
be conducted, then all contaminants reduced must be added to 
obtain values to compute cost per unit removal ratios. ‘Some 
environmental professionals argue that it is not appropriate to sum 
contaminant loadings (see Economic Assessment of Water - 
Pollution Abatement Options for the Pulp and Paper Industry, 
1993). If those conducting cost-effectiveness assessments agree with 
this position, they will have to allocate joint costs to each pollutant 

that is reduced or removed. : 


The simplest approach is to disaggregate joint costs in proportion to 
the quantity of pollutants reduced. For example, if a pollution 
prevention program annually eliminates X tonnes of contaminant A 
and Y tonnes of contaminant B, at a total annualized cost of $Z, the 
cost allocation for contaminant A is calculated as follows: 


ae 
Cost allocation for A = ~-—"* oS) 


tonnes ay ontes 


4. Time horizons used in analyses may be too short. 


Financial assessments .of productivity or capacity-increasing 
investments apply a time frame of, at most, 3-5 years in which pay- 
back is expected. Much longer time horizons are required in order 
to realize some beneficial consequences of pollution prevention. 
Therefore, assessments over a longer time horizon may prove 
financially desirable, whereas a 3-5 year, or shorter, planning:horizon 
span might indicate a financial loss associated with the investment. 


Recommendation 


As noted in the Report of the Issue Resolution Committee on 
Economic Achievability (1990), business and government 
representatives agreed that a minimum 10 year time horizon would 
be desirabie for financial assessments of the effects of regulatory- 
induced costs on firms and industries. . Since pollution prevention 
investments are not solely intended to earn a profit, assessments 
should -be made over time periods longer than the 3-5 years 
payback period that firms expect for most: investments. 


Some of the benefit categories will have higher likelihoods of being 
realized over ionger time periods, for example, reduced product 
liability and enhanced worker productivity. Comparisons of 
assessments using a 10-year time. horizon, and the time period that 
companies most generally apply would be useful. 
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5. Uncertainty of operating .costs and beneficial results of 
pollution prevention investments is not properly 
recognized. sé 


_ Productivity-enhancing, capacity-increasing and ~~ most pollution 
- abatement investments generally presume: a high degree of certainty 
- about the expected technical and financial results of the project. In 
contrast, the operating costs and beneficial results of pollution 
prevention investments are often very uncertain. This uncertainty is 
often not properly recognized and accommodated in the financial or 
economic ‘assessments. 


BLES e inion 


There are three techniques which are widely used to determine the 
effects. of uncertainty and risk in project appraisal. 


The first technique is sensitivity analysis wherein values of 
uncertain input (or independent) variables are changed in a 
systematic manner. The analysis shows how varying the 
independent variable will cause changes in the key indicators or 
dependent variables. For example, if the amount of time it takes to 
install pollution prevention systems is uncertain, final capital costs 
and production disruption costs will be affected. Using plausible time 
periods (for example, 6 months, 1 year, 18 months, etc) in the 
relevant computations, the firm can determine how each of the cost 
categories will vary. Judgements can then be made regarding their 
_ importance to the total net costs of the potential program. 


The second technique is scenario analysis where the decision 
maker considers both the sensitivity of the projects net present value 
to changes in key variables, but also the range of likely variable © 
values. Often this type of analysis is done using a best-case/worst- 
case approach and consists of assigning probabilities to the 
potential impacts. The probabilities are then multiplied by potential: 
financial impacts to get expected values of the project. 


A third technique is decision tree analysis. Since many pollution 
abatement and prevention technologies may require capital outlays 
over several years, a decision tree is.a useful technique, which gives 
managers the opportunity to adjust the pollution prevention 
technology combinations to minimize costs. 


6. Application of Different Analytical Techniques ‘and 
-Financial Measures can be Sources of se eat 
and Disagreement 


Firms, Eanechanne government agencies and academics employ a 


wide variety of analytical measures, conventions, investment criteria 
and decision rules in financial assessments. This divergence of 


- Page 77 


methods and presentation makes it difficult to compare different 
assessments or verify results. The use of different analytical 
techniques and measures are important sources of misunderstanding 
and disagreement. 


Usually, analyses from various options must ultimately be compared 
or integrated with one another. In many cases, however, estimates 
and -results from different studies are frequently not comparable or 
computational procedures are not transparent. Consultants frequently 
ask for guidance regarding computational procedures and input 
parameters (ie time-frame, discount or interest rates and growth or 
escalation alee) to be used in cost PMS 


Recommendation 

A simple approach to evelecnng pollution prevention investments is 
to add all the cost components and subtract them from all forecasted 
revenues, over a specific time period (eg. the life of the equipment). 
However, this procedure, termed payback period analysis, ignores the 
key issue of the "time value of money", ie. interest rates and 
_ discounting. ; 


The following techniques are recommended: 


a. Calculation of Annualized Net Costs. 
b. Calculation of Net Present Value and Discounted 
Cash Flows. 


If firms do not expect future cash-flows of costs or revenues change, 
other than by inflation, and we have a fairly large number of 
technical options to evaluate, the Annualized Net Cost approach is 
a vusetul technique. 


lf firms expect relative prices of inputs, products to change for 
reasons other than solely inflation and if firms have good forecasts 
of cash-flows, then the discounted cash flow analysis is desirable. 


a. Calculation of Annualized Net Costs. 


One-time costs and/or capital costs may be "annualized" and added 
_to a typical annual recurrent net cost to obtain a typical total 
annual(ized) net cost over the time period of analysis. . 


A generalized annualization formula is shown in Box 22. The 
variables O&M and K are based on the plant specific costs incurred 
for the pollution prevention or abatement technology. The life of 
abatement equipment or system, "n", is based on the pre-specified 
time-frame of the analysis, usually the estimated life of the 
equipment. SAV is based on the estimated cost savings resulting 
from the decision, including if possible, an estimate of the avoided 
liability costs resulting from the decision. REV includes any 
additional revenues from sales of by-products and co-products. The 
discount or interest rate to be used will be discussed below. 
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GENERAL ANNUALIZATION FORMULAE 


1 TAC = [(O&M - SAV) x (1-T)] + [(K x (V(1 - (i + 1) *)) x (1 -T) - [REV x (1.- T)] 


Total Annualized Cost 
Operating and Maintenance Costs 
Cost Savings 
Income Tax Rate 
- Capital Cost 
Discount or Interest Rate — 
Life of Abatement Equipment or System 
Revenues from: by-product or co-product sales, etc. 


‘where: - TAC 
O&M 
SAV 

ee: 

K 

i 

n 

REV 


When T = - 0, TAC represents the. "before- tax" net cost which is also the cost to 
society; 
when T >> 0, TAC represents "after- tax" cost which is borne by the polluter. 
Note that the aninualization formula used here is sometimes written as: 
reefer ns 
~ and is called a Capital recovery factor. The two expressions are equivalent. 


BOX 22 


This analysis does not explicitly include an estimate of salvage value 

for pollution abatement capital purchases. Salvage values may be - . 
incorporated -into the analysis, though for simplicity, it is assumed 
that such a figure would not materially affect the results given by the 
above eau 


b. ‘Net Present Value Calculations 


The net present value is the summation of a. stream of discounted 
future cash flows, where the annual cash-flow (equal to O&M costs 
less SAV (savings) and REV (revenues) for each year) is discounted 
by an interest rate or discount factor. The recommended formula to 
calculate the net: present value is shown in Box 23. 


Interest rates reflect private time preferences which give. more weight 
to the present that the future. For most private sector analyses,. 
firms choose to use a market rate or cost: of capital rate when 
budgeting for capital investments. 


For analyses of public sector projects, however, a "social" discount — 
rate is often used. This rate is usually lower than the market rate, 
and reflects the fact that in public sector analysis, greater weight in 
given to events that occur over a longer time horizon. 
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NET PRESENT VALUE CALCULATION 


NPV = K + Sum of [ V, x (11 + i)! ] 


where: V, ... Series of annual cash flows equal to O&M - SAV - REV for 
’ each year, t, from years 1 to n. 
= Number of years O&M, SAV and REV are estimated. 
= The current year. 
Capital cost © 


This formulation assumes payment at the Reenang. of the year. If you are using 
Lotus, multiply the @PV function by 1 + i. 


BOX 23 


While firms may find that the private benefits of pollution control and 
environmental protection investments are often not large enough to 
generate positive rates of return for the specific company using a 
market discount rate, but that once all costs and benefits of the 
investment are incorporated, and a lower discount rate is used, the 
investment will yield positive returns. ; 


Summary 


This chapter has provided an overview of the types of economic and 
financial analysis undertaken by the Ministry of the Environment and 
Energy, and evaluated the methods used by firms when costing the 
consequences of pollution prevention options. 


The chapter opened by discussing the two types of pollution 

prevention investments and contrasted financial and economic 

analysis. The chapter then discussed various. economic and financial 

assessment tools and procedures used by the Ministry of the - 
Environment and Energy, including the issues of community impact 

analyses and macro-economic effects. Finally, the chapter then 

turned to the limitations and weaknesses of these approaches, with 

suggestions on improving estimation and. analytical techniques. 
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_ CHAPTER Te 


DESIGNING ENVIRONMENTALLY COMPATIBLE PRODUCTS 


Environmentally compatible products minimize the adverse effects on 


the environment resulting from their manufacture, use, and disposal. 
The environmental impact of a product is to a large extent 
determined. during its design phase. By taking environmental 
considerations into account during product planning, design, and 


development, your company can minimize the negative impact of. 


your Products on the environment. 


Design changes made to-prevent pollution should be implemented in 
such a manner that the quality or function of the product is not 
affected: adversely. Design for the environment can be achieved by 
the people directly involved, within the framework of company policy 
and: with support from company management, whether or not in 
response to incentives external to the company. 


The process of looking at all aspects of product design from the 
-preparation of its input materials to the end of its use is life-cycle 
assessment. A life-cycle assessment of the product design evaluates 
the types and quantities of product inputs, such as energy, raw 


materials, and water, and of product outputs, such as atmospheric - 


emissions, .solid and water-borne wastes, and the end-product. 


STAGES IN LIFE-CYCLE ASSESSMENT 


In November 1992, the MOE. sponsored its annual Technology 


Transfer Conference as an_ international pollution prevention 
conference on "clean" technologies and products with the theme of 
_“Partners in Prevention”. In 1990, the. U.S.EPA sponsored and 


international pollution prevention conference. on "clean" technologies - 


and products: The introduction to the. published EPA ‘Proceedings 
provides the following overview. 


"Life-cycle assessment is a. snapshot of inputs and outputs. It can 
be used as an objective technical tool to identify. and evaluate 
opportunities to reduce the environmental impacts associated with a 


specific product, process, or activity. This tool can also be used to | 


evaluate the effects of various resource management options 
designed to create sustainable systems. Life-cycle assessment takes 
a holistic approach by analyzing the entire life cycle encompassing 
extraction and processing (of) raw materials; manufacturing, 
transportation, and distribution; use/reuse/maintenance; recycling and 
composting; and: final disposal”. 
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"Socially and economically, we 
have been living off our capital, 


‘ depleting both our resources and 


environment. We have all. come 
to realize that we must at the 


- game time compete and co- 
‘ operate in a new social 


investment strategy that will 


sustain the quality of our lives 


without depleting our 
environment and — resource 
capital.” 


- Hon. Ruth Grier, Minister of 
the Environment, speaking at the 
38th. Annual Ontario Waste 


Management Conference, June 
1991. 


Life-cycle assessment looks at 
all inputs and outputs of a 
product during its life cycle. 


"The three components of a life-cycle assessment include (1) the 


identification and quantification of energy and resource use and. 


waste emissions (inventory analysis); (2) the assessment of the 


consequences those wastes have on the environment (impact 


analysis); and (3) the evaluation and implementation of opportunities 
to effect environmental improvements (improvement analysis). 


Life-cycle assessment is not necessarily a linear or stepwise process. 


Neither is it neat and tidy offering up one best solution. Rather, . 


information from any of the components can complement information 
from the other two. Environmental benefits can be realized in 


 different-ways from each component of the assessment process. For 


example, the inventory alone may be used to identify opportunities 
for reducing emissions, energy consumption, or material use. impact 
analysis typically identifies the activities with greater and lesser 
environmental effects, while the improvement analysis helps ensure 
that ‘any potential reduction strategies are optimized and that 
-improvement programs do not produce additional, unanticipated 
adverse impacts to human health and the environment.” a: 


GOALS OF PRODUCT DESIGN OR REDESIGN. 


When. beginning to look at product design or redesign to make it 


environmentally compatible, the first step is to define the goals. 
When redesigning an existing product, goals will involve modifying 
those aspects of its performance that are judged environmentally 
unacceptable and that can be improved. Principles that should be 
examined include Conservation - whether it uses: a scarce input 


material, contains hazardous substances, uses too much energy;: 


Durability - designed for .a short life/) use expectancy (planned 
obsolescence), not readily maintained or repaired; and Stewardship - 
is neither designed to be readily reused or recycled nor have safe 
disposal practices identified. These environmental criteria can be 
added to the initial program of requirements for the product, such as 
quality, customer. acceptance, and production price. 


The goals of new product design can be reformulation and a 


rearrangement of the products’ requirements to incorporate _envi- 


ronmental considerations. For example, the new product can be 
-made out of renewable resources, have an energy-efficient manu- 
facturing process, have a long life, be non-toxic and be easy to 
maintain, repair, reuse or recycle: In the design of a new product, 
these environmental considerations can become an integral part of 
the program of requirements. a 
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The three phases of life-cycle 


analysis : 

° Inventory analysis 

‘ Impact analysis - 

. - Improvement analysis 


"The problem that remains 
following any kind of ‘Life-cycle 
evaluation has to do with the 


_ environmental significance, or 


weighting that follows the 
analysis of the data. Put very 
simply, do you assume, that all 
environmental: problems are of 
equal concern, and if you do, 
how do you deal with the trade- 
offs required when the resolution 
of one issue leads to the 
exacerbation of another? 


-However, even with — the 


difficulties inherent in the present 
state of the: science of life-cycle 
analysis | believe you cannot 
have Total Quality Environmental 
Management without using this 
tool.” o> 

-Pat Delbridge, President, PDA 
INC. Addressing Total Quality 
Environmental ___ Management 
Seminar, Toronto, September 
23, 1992. 


Identify the aspects of a product 
that have environmental impact. 


There exists a range of publications and information sources on this 

subject. Two of particular interest are: J. C. Van Weenan’s book 

Waste Prevention: Theory and Practice wherein he describes product 

design and redesign from the environmental impact perspective; and 
Braden R. Allenby’s article Design for the Environment - A New 

Strategy for Environmental Management in the journal Pollution 

Prevention Review/ winter 1991-92 (See Appendix 6 for the full refer- 

ence.) In both the redesign of existing products and the design of 

new products, the. methods applied and the procedure followed will 

be affected by additional environmental requirements. These new 

environmental criteria will be added to the list of traditional criteria. 

Box 20 lists some environmental criteria for product design. Figure 

7.1 shows a schematic representation of VanWeenan’s (1990) design © 
of environmentally compatible products. 


Environmental criteria to consider in designing products: 


use a rone wane! natural source materials; 

use recycled materials; 

use fewer toxic solvents or replace seierts ott alternative materials, 
reuse scrap and excess materials; 

use water: based inks instead of solvent based ones;. 

produce combined or. condensed products that require less packaging 


_materials; 

produce fewer integrated units (i.e. more replacenble components); 
minimize product filler and packaging; 

produce more durable products; 

produce goods and packaging reusable by the consumer, 

MEME Ue ereyclable final products. 


Box 24 
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Environmentally 
Compatible Product 
Design 


- Definition. 
-¢ Criteria 
° Prioritization 


Existing 


Product 


Program — 
Requlrements 


Improve the 
Influence of 
the Product 

Upon the 

-Environment 


{internal 
Company 
Evaluation 


Redesigned . 
Product © 


- External 
Evaluation* 


*External Evaluation Factors: 
* Product Policy « ; Compatible Product 
* Product Life Cycle Assessment ae 
* Eco-Label Program 
< General Perception 
- Market Conditions 


- Consumer Organizatons 


- Design Organizators 


Adapted From: Dr. J. C. van Weenan, IDES, University of Amsterdam, February 18, 1991. 


Minimize the 
Influence of 
the Product 


Environment 


Newly Designed 


Figure7 -] Schematic Representation of the “Eco-Product”’ Design Process 


‘Designing Environmentally Compatible Products 
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CHAPTER 8 


ENERGY AND = WATER EFFICIENCY AND - POLLUTION 
PREVENTION: | 


PREVENTING POLLUTION THROUGH ENERGY EFFICIENCY AND 
_ CONSERVATION 


In June 1992, the Ministry of Energy released "A Framework for 
Energy Efficiency and Conservation in Ontario." The framework 
outlines Ontario's opportunities -- within the current recessionary 
economy -- for achieving greater investment in energy efficiency. As 
the economy improves, additional opportunities should become. cost- 
effective and worth pursuing. 


This chapter summarizes the portions of the framework that are 
relevant to the institutional sector. Detailed copies or summary 
brochures of the framework are available from the Ontario Ministry 
of Environment and Energy in Toronto. Telephone (416) 327-1234 
locally or 1-800-ENERGY1 toll free long distance. Or write to the 
Ministry of Environment and Energy, 56 Wellesley Street West, 9th 
Floor, Toronto, Ontario M7A 2B7. 


Meeting economic and environmental challenges 
In an increasingly competitive marketplace, entrepreneurship and new 
_manufacturing must be encouraged. At the same time, we must 
reduce the impact of energy use on the environment. 


Many environmental problems we face today are a direct result of 
energy production and use. Emissions of carbon dioxide, nitrogen 
dioxide, sulphur dioxide, particulate and toxins are of particular — 
concern because they contribute to air quality problems such as ~ 
global warming, acid rain and smog. : 


The conventional methods of dealing with these concerns through 
- control devices can be very costly. and inefficient. Energy efficiency 
improvements, however, reduce emissions while cutting energy bills 
and creating jobs. 


Energy users, customers, investors and workers all win. Using 
energy in the most efficient way to produce competitive goods and 
services is good for the economy and the environment. 
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Government action in its own operations 

The Ontario Government is investing in energy efficiency in its own 
operations for three important reasons: it cuts operating costs, it 
shows energy users like yourself how you can participate in similar 
investments and it provides leadership to all. sectors to join in and 
play a role. 


Buildings A program of audits, retrofits, monitoring and energy 
management training will improve the energy performance of 
government buildings. New buildings must meet high standards of 
energy performance. 


Fleet To reduce fuel use in its fleet, the Government has a plan 
that calls for reduced use of vehicles, reduced idling, driver 
education, purchase of smaller cars and sound record keeping. 


Social housing A variety of energy efficiency initiatives in social 
housing will reduce energy operating costs, improve comfort and 
enable the Government to demonstrate . cost-effective energy 
efficiency. 


Public agencies The Government's commitment to energy 
management extends to public sector agencies and institutions. The 
Ministry of Environment and Energy provides advice on energy 
matters, and provides direct funding for eligible energy/water retrofits 
of public. institutions through its Utilities Management Program. 


Working together 

Government action alone cannot bring abot the economic savings 
and environmental benefits. of energy efficiency. Every person and 
organization uses energy. Everyone --. including governments, 
businesses, industries, communities, institutions and individuals -- 
shares the responsibility for improving energy efficiency. 


Incentives for achieving greater energy efficiency 

The Ministry of Environment and Energy will continue to provide a 
wide range of programs to help energy users overcome some of the 
financial barriers to investment. . 


Financial incentives reduce payback periods for organizations and 
encourage cost-effective investments that might be deferred or not 
taken at all. To obtain information about these programs, please call 
1-800-ENERGY1, the Ministry of Environment and Energy’s toll free 
inquiries line. 


Page 86 


Green industries strategy © 

Energy-efficient and more environmentally benign products and 
_ processes are already available and require only a concerted effort 
to accelerate their widespread adoption. 


Led by the Ministry of Environment and.Energy, ministries such as © 
‘Industry, Trade & Technology are working with the private sector and 
community groups to develop globally competitive “green industries” 
in Ontario, providing value-added manufacturing opportunities and 
new, sustainable jobs. . 


In addition, over the next 10 years Ontario Hydro’s investment in 
demand management initiatives could stimulate consumer pore ase 
of several billion dollars of CIID S -efficient products: 


Energy efficiency in transportation 
. Fossil fuels used in transportation are responsible for a major portion 
of Ontario's emissions. Cost-effective substitutes for pelicie ym: 
products in transportation are, poweyet limited. 


A "Greening of Transportation" strategy is being prepared by the 
Ministry of Transportation. Several other initiatives have been 
undertaken such as increased funding for transit/traffic management 
‘systems, education programs and urging higher fuel efficiency 
standards. . . 


Price signals 

Higher energy -prices. usually result in greater investments in 
efficiency and alternative energy fuels and systems. But high prices 
also affect consumers and businesses. Ontario's policy is to ensure 
fair and reasonable prices for energy consumers by encouraging 
competitive. markets, and by using regulation where there is a natural 
monopoly such as in electricity and natural gas transmission and 
‘distribution. 


Taxation In 1991, the Government expanded the use of existing tax 
incentives to encourage consumers to purchase energy-efficient 
vehicles. Ontario's: Tax for Fuel Conservation places a surtax on 
fuel-inefficient vehicles and, for the first time, provides rebates for 
fuel-efficient vehicles. 
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Directions and regulations 

The Government also plays an important role in ensuring that its 
limited resources are dedicated to.services, programs and products 
that help to improve our energy efficiency. It accomplishes this 
through policy statements to ministries, government agencies and 
publicly funded bodies, providing consistent goals for everyone to 
follow. 


In addition, the Government helps to protect consumers in all sectors 
from paying higher energy bills by restricting the sale of out-moded 
equipment that is not energy efficient. Regulations under the Energy 
Efficiency Act, the Ontario Building Code and the Plumbing Code will 
ensure higher energy efficiency standards. 


Partnerships and you 

To identify and develop opportunities in energy efficiency, the 
Government is encouraging individuals and groups from all sectors 
to work together. With the view that everyone belongs, naturally, 
to one partnership or another and likely even several, the ~ 
Government is encouraging everyone to contribute collectively to 
the solution. How can you become involved? You may want to 
obtain more information about a program, or wish to follow up on 
an item in this chapter. 


Your first step is to contact the Ministry of Environment and 
Energy. If you're in Toronto, telephone (416) 327-1234 and if 
you're Calling long distance, dial 1-800-ENERGY1 toll free. .Or, if 
you prefer, write to the Ontario Ministry of Environment and i 
Energy, 56 Wellesley Street West, 9th Floor, Toronto, Ontario M7A 
2B/. 


Information on the following can be obtained: energy efficiency 
programs, technology development programs, the green industries 
strategy, government/public buildings programs, the Energy 
Efficiency Act, energy provisions of the Building-Code and other 
regulatory directions. See Appendix 5, Technical/Financial 
Assistance Programs, for alist of the ministry’s programs. 


The Ministry of Environment and Energy want people to. become 
more aware of how energy is used. In the end, its goal is to 
help people make informed choices on how to improve energy 
efficiency in the workplace, the community and the home. 


WATER EFFICIENCY AND POLLUTION PREVENTION 


Inefficient use of water results in high financial and environmental 
costs. 


The Ontario government, led by the Ministry of Natural Resources, 


has developed the elements of a- water efficiency strategy which 
could achieve zero growth by the year 2011. 
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These elements have been developed in cooperation with 11 other 
provincial Ministries and in consultation with the pebrspeaives of 
95 organizations and the public. 


Orie of the guiding principles of the strategy is that individual 
water users should pay in the water bill all of the costs of 
delivered water and treated water. Costs should not be included 
in realty tax bills. There is at this time some variability across 
the province in the cost of water as it appears on a water bill. 
However, one can expect to pay between $0.70 to $0.86 per m° 
of water in urban areas. Of that cost, some 64% can be the 
cost for treating the water that is put down the sewer. On top of 
the water bill it is becoming.more common to have a sewer 
maintenance surcharge placed on the amount of water used. This 
surcharge is for the replacement or up-grade of sewer and supply 
connections.in the municipality. It is very likely that the sewage 
treatment portion. of the water bill will continue to increase in the 
future in order to contend with the ever tightening water quality - 
regulations. The efficient.use of water can’ ee to 
minimizing these costs. 


In 1990, in Ontario, the water supplied by municipal water 
treatment plants was used as follows: the residential. sector used. 
35%; the industrial sector used 26%; the commercial/institutional 
sector used 23%. About 16% (293 billion litres) was lost because 
of leaks. 


When less water is used, water treatment plants don't have to 
purify and process so much of it. Less energy is needed to 
pump the water through the distribution system. Less water is: 
also sent to the wastewater treatment plant. 


Ways to Conserve ‘Water 


Identifying opportunities for water efficiency can be done using the - You Can Conserve Water 
same, methods described for identifying sources of contaminant through: 
- emissions. : 
¢ Leak detection programs; 
You can conserve water by: ~~ ¢ Water balancing of process 
; rare . using flow diagrams; 
° Detecting and fixing leaks - °  « Water efficiency education; 
° . Conducting and acting on water audits : ; * Water recovery and reuse; 
° Educating staff in water efficiency * Water saving technologies. 
Lee Reusing water 
° Implementing water saving technology 


Water efficiency can lead to increased concentrations of 
contaminants in the wastewater, even after pollution prevention 
options have been instituted. This may provide opportunities for 
more cost effective treatment options. Regulatory movement 
towards loading based limits on effluent discharges will ensure that 
water efficiency efforts are not penalized. 
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APPENDIX 1 


_. Information Gathering 
Environmental Issues and Your Company 


This appendix. is divided into three main sections: COMPANY, OFFICE-BASED and 
BUSINESS. 
Each section contains a number of environmentally related issues that you may want to 
review and consider as you begin and continue your. pollution prevention planning activity. 
There is also a blank column left for your use to enter any specific information, contacts or 
details you acquire through your review and information gamer steps. The three main 
sections and the Co resP oni issues identified are: 


INFORMATION GATHERING - ISSUES TO pene 
COMPANY ISSUES BUSINESS FUNCTIONS OFFICE BASED ACTIVITIES 


Environmental Policy vies Product Design Paper Use 

Performance Targets Raw Materials : Equipment and Furniture » 
Management Structure ~ Packaging Energy 

Staff Awareness & Training : Process Design/ Operations Waste 

Public Relations Water Use/ Discharge ‘Water 


Community Involvement Energy Source/ Use 

Investment Storage on Site 

Finance/ Cost Management Emissions/ Discharges 

Legal Compliance Solid/ Liquid Waste Management 
Purchasing Policy Waste Disposal 

Market Pressures Transport & Distribution 
Emergency/ Contingency Plans 

Insurance 

Site/ Building Management - 
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APPENDIX 2 


Example Planning Worksheets 


The extent and complexity of.the system for collecting pollution prevention data should be 
consistent with the needs of your company. Keep in mind that the goal of the program is to 
prevent pollution, not to collect data--the simplest system that fits your needs is the best. 
Depending on the nature and size of your firm, much of the data needed for a pollution 
prevention program may be collected as a normal part of Dae operations or in eepetes to 
rp existing regulatory requirements. 


Appendix 2 provides some of the elements you may wish to consider. The worksheets in 
Appendix 2 can also be used for the pre-assessment; after which you may decide to tailor 
them to fit your particular situation. 


Planning worksheets are included here for: 


WORKSHEET 1 The Planning and Assessment Process (Overview) 
WORKSHEET 2 ics Identifying your business site; 
WORKSHEET 3 ° . Identifying available sources of Ste ASN Prevention 


PUN information; 


WORKSHEET 4 . © summating Individual Process Input Materials (for 
eS Mass Balance review); — 


WORKSHEET Soe ° Summarizing Individual Process Output Materials 
: including products (for Mass Balance review); 


WORKSHEET 6 ° Summarizing Individual Process Waste Stream Outputs 
; (for Mass Balance review); 


WORKSHEET 7 es Identifying and assessing your own prevention and 
: : ‘reduction options; 


WORKSHEET 8 as Detailing individual options from above for feasibility 
analysis; and 


WORKSHEET 9 . . Tabulating the profitability (costs and savings) of 
implemented projects. 


Other useful information that may assist you in evaluating priorities include those areas such 
as; company issues, business functions and office-based activities (See Appendix 1). 
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Pollution Prevention Prepared By 
Assessment Worksheets © Checked By 
Sheet___of 
Proj. No. Page 


{ ASSESSMENT OVERVIEW 


ESTABLISH THE POLLUTION 
PREVENTION PROGRAM 
e. Executive Level Decision - 
Policy Statement 
e Consensus Building 


ORGANIZE PROGRAM 
e Name Task Force 
e State Goals. 


DO PRELIMINARY ASSESSMENT 


information Gathering INFORMATION GATHERING . 
Review Sites ¢ See APPENDIX 1 and 2 


WRITE PROGRAM PLAN ~ 
Consider Extemal Groups 
Define Objectives 
identity Potential Obstactes 
Develop Schedule 


DO DETAILED ASSESSMENT 
e ‘Name Assessmem Team(s) 
e Review Data and Site(s) 
e Organize and Document 


ie) 


WRITE ASSESSMENT REPORT 


IMPLEMENT THE PLAN 


Select Projects 
Obtain Funding 
Install 


; MEASURE PROGRESS 
e Acquire Data 
« Analyze Results 


MAINTAIN POLLUTION 
PREVENTION PROGRAM 
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Pollution Prevention Prepared By 
Assessment Worksheets Checked By 
Sheet _ of -__ Page. — = 
Proj. No. 


SITE DESCRIPTION 


Street Address: 

City: 

State/Zip Code: 
Telephone: ( ) 


Major Products: 
SIC Codes: 
EPA Generator Number: 


Major Unit: 


Product or Service: | 


Operations: 


Facilities/Equipment Age: 
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Firm. a _ Pollution Prevention Prepared By 
SiC Hes in Sis Ae ee Sie. Assessment Worksheets Checked | a 
Date ; of +. 


Sheet 
age 2 Of aaatae 


Proj. No. 


WORKSHEET. ; : Caen 


PROCESS INFORMATION 


Eas Unit /Operation: Pere Ais : 
ration Type: a ntinuous iscrete 
es __ Batch or Semi-Batch 


_D 
_ Other 


RE 
3B 
a 
Me 
A 


a2 
e 


Production Schedules 


CTd AL 
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‘Prepared By ; Cheeked 
By Sheets of 
er. 4 


Pollution Prevention 
Assessment 
Worksheets 


INPUT MATERIALS SUMMARY 
a EE SERIE 


: Description 
Attribute ~ 


| 


II 
D 
|) 


{ i 


1 fon eels tank car, 100 bbl tank truck, truck, etc. 
ees 6.2, al drum 100 Ib paper bag, tank, etc. 
Stale e.g., outdoor, warehouse, underground, aboveground, etc. 
4 e.g., pump, forklift, pneumatic transport, conveyor, etc. 
B) and landfill, clean and recycl 


€.9., Crus cle, return to supplier, etc. 
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PRODUCTS SUMMARY 


Attribute 
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fl Cost of Disposal 


| Potential By-Product Recove 


Pollution Prevention |} Prepared By _Checked By - 
Assessment Sheet ole Pape) 
Worksheets | 


Proj. No. 


Attribute 


Component or Property of Concern 


Stream No. 


Annual Generation Rate (units 
Component(s) of Concern 


v2] 
v~) 


= 
S 
cal 
es 
mS 
< 


x 


Regulatory Compliance 
Treatment /Disposal Cost 


Waste Quantity Generated 


Priority Rating Criteria ? | ive | Rating 
Wt. 


Potential Liabili 


a 
a 


w 

o 

bb 
LTT LLL TBE 


x 


HILL 


Sum of Priority Rating 


Priority Rank 


For example, sanitary landfill, hazardous waste landfill, on-site recycle, incineration, combustion with 
_heat recovery, distillation, dewatering, etc. . ; a 
Rate each stream in each category on a scale from 0 (none) to 10 (hig 
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Pollution Prevention — || Prepared By 
Assessment Worksheets Checked By 
Sheet ___ of 


Proj. No. 


OPTION GENERATION > 
A NNN EL, 


Meeting format (e.g., brainstorming, nominal group technique) 
Meeting Coordinator | 


Meeting Participants 


_ Rational/Remarks on Option 


Pollution Prevention | Prepared By 
Assessment Worksheets Checked By 
: Sheet. = rol "Page =) of = 
Proj. No. 
OPTION DESCRIPTION 
oR 


Option Name: 


Briefly describe the option: _. 


Waste Stream(s) Affected: 


Input Material(s) Affected: 


Product(s) Affected: 


Indicate Type: __ Source Reduction 
_____ Equipment-Related Change 
_____ Personnel/Procedure-Related Change 
_____ Materials-Related Change 


. _ Recycling/Reuse _ seas 
~ - ___ Onsite ___ Material reused for original purpose 
aera Offsite ___ Material used ‘for a lower-quality purpose 
_____ Material sold 


Originally proposed by: 


Reviewed by: | 


Approved for study? Yes No _ 


Reason for Acceptance or Rejection 
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Pollution Prevention Prepared By 
Assessment Worksheets Checked By 
Sheétee s. Obs Page =r: 
Proj. No. 


Ee BRED PN SI eI EISEN 
PROFITABILITY | 
RRS 
ast Cost 
that Equipment 
Materials 
Tnctalkationt ae 
Utility Connections 
Start-up and Training | ? ets 
Other Capital Costs _ ce 


Total Capital Cost 


Incremental Annual Operating Costs 
Change in Disposal Costs 
Change in Raw Material Costs 


Change in Other Costs. 


Annual Net Operating Costs Savings é 


Payback Period (in years) = Total Capital Costs = 
~ Annual Net Operating Cost Savings - 
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APPENDIX 3 . 
The Option Rating Weighted Sum Method 


This appendix offers an approach to ranking and selecting the best of your pollution 
prevention opportunities based on a numerical weighting system similar to that used for 
purchasing or reviewing tenders for capital acquisitions reviews. 


It is a simple mathematical model that once fine-tuned to your needs and priorities, will 
efficiently and fairly rank your best value-added opportunities. 
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3 | 3 a APPENDIX 3 
OPTION RATING WEIGHTED SUM METHOD 


The Weighted Sum Method is a quantitative method for screening and ranking pollution prevention options. 
This method provides a means of quantifying the important criteria that affect waste management ina 
particular facility. This method involves three steps. 


Determine what the important criteria are in terms of the program goals and constraints and the 
overall corporate goals and constraints. Example criteria are: 


J 


Reduction in waste quantity 

Reduction in waste hazard (e.g., toxicity, flammability, eortvay) 
Reduction in waste treatment/disposal costs 

Reduction in raw material costs 

Reduction in liability and insurance costs 

Previous successful use within the company 

Previous successtul.use in industry 

Not detrimental to product quality 

Low capital cost 

Low operating and maintenance costs 

Short implementation period with minimal disruption of plant operations 


The weights (on a scale of 0 to 10, for example) are determined for each of the criteria in relation to their 

importance. For example, if reduction in waste treatment and disposal costs are very important, while 

previous successful use within the company is of minor importance, then the reduction in waste costs is 

given a weight of 10 and the previous use within the company is given a weight of either 1 or 2. Criteria. 
‘that are not eorar are not included or are given a weight of 0. 


2. Each option is then rated on each criterion. ; 
Again a scale to 0 to 10 can be used (0 for low and 10 for high). 


3. Finally, the rating of each option for a particular criterion is multiplied by the weight of the criterion. 
An option’s overall rating is the sum of the products of rating times the weight of the criterion. 


The options with the best overall ratings are then selected for the technical and economic feasibility - 
analyses. Table E-1 presents an example using the pemted Sum Method for screening and ranking 
options. 
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Table E-1. Sample Calculation Using the Weighted Sum Method eon 

ABC Corporation has determined that reduction in waste treatment costs is the most important criterion. 
with a weighted factor of 10. Other significant criteria include reduction in safety hazard (weight of 8), 
reduction in liability (weight of 7), and ease of implementation (weight of 5). Options X, Y, and Z are then 
each assigned effectiveness factors. For example, option X is expected to reduce waste by nearly 80%, 
and is given a rating of 8. It is given a rating of 6 for reducing and safety hazards, 4 for reducing liability, 
and because it is somewhat difficult to implement, 2 for ease of implementation. The table below shows 


how the options are rated overall, with effectiveness factors estimated for Y and Z. 


Ratings for each option 


Rating Criteria Weight _x ob y4 
Reduce treatment costs 10 8 6 3 
Reduce safety hazards Bu ay, 6 3 8 
Reduce liability a Te 4 4 5 
Ease of implementation S) 2 2 8 
Sum of weight times ratings ; - 166... 122 169 


From this screening, option Z rates the highest with a score of 169. Option X's score is 166 and option 
-Y’s score is 122. Inthis case, both option Z and option X should be selected for further evaluation because 
their scores are high and close to each other. sit . 


ECONOMIC EVALUATION EXAMPLE © - ee | . 

The following example presents a profitability analysis for a relatively large hypothetical pollution prevention 
project. This project represents the installation of a package unit that improves plant production while 
reducing raw material consumption and disposal costs. The analysis was done on a personal computer 
using a standard spreadsheet program. The salient data used in this evaluation are summarized below. 


Capital Costs - 


° The delivered price of the equipment is quoted by the vendor at $170,000. This includes taxes and — 
insurance. a iy 

* Materials costs (piping, wiring, and concrete) are estimated at $35,000. 

.. installation labour is estimated at $25,000. : . 

ve Internal engineering staff costs are estimated at $7,000. Outside consultant and contractor costs 

are estimated at $15.000. £3 aaa ie cay ee 

oA Working capital (including chemical inventories, materials; and supplies) is estimated at $5,000. 

. Startup costs are estimated by the vendor at $3,000. Peg 

° A contingency fund of $20,000 for unforeseen costs and/or overruns is included. 

* . Planning, design, and installation are expected to take 1 year. 

Financing 

° The project will be financed 60% by retained earnings and 40% by a bank loan. 

* . The bank ‘loan will be repaid over 5 years of equal instalments of principal plus interest at an | 


annual percentage rate of 13%. Interest accrued during installation will be added into the total 
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Capital costs 
° All capital costs, except working capital and interest accrued amine construction, will be 
_ depreciated over 7 years using the double-declining balance method, Sel eUlke to the straight-line 
method when the charges by this method become greater. 


° The marginal income tax rate is 34%. 
° Escalation of all costs is assumed to be 5% per year for the life of the project. 
° The firm's cost of capital is 15%. 


Operating Costs and Revenues 


° The pollution prevention project is estimated to decrease raw material consumption by 300 units 
per year at a cost of $50 per unit. The project will not result in increased production. However, 
it will produce a marketable by-product to ne recovered at a rate of 200 units per year and a price 
of $25 per unit. 

° The project will reduce the quantity of hazardous waste disposed by 200 tons per year. The 
following items en the total unit disposal costs: 


Costs per ton of waste 


Offsite disposal fees $500 

State generator taxes 10g 

Transportation costs 20 

Other costs 25 

TOTAL DISPOSAL COSTS $560 

° Incremental operating labour costs are estimated on the basis that the project is expected to require 1 hour of operator's 


time per 8-hour shift. There are 3 shifts per day and the plant operates 350 days per year. The wage rate for operators 
. is $12.50 per hour. 


° Operating supplies expenses are estimated at 30% of operating labour costs. 

° Maintenance labour costs are estimated at 2% of the sum of the capital cost for equipment, materials, and installation. 
Maintenance supplies costs are estimated at 1% of these costs. 

° ____ Incremental supervision costs are estimated at 30% of the combined casts of operating and maintenance labour. 

. The following overhead costs are estimated as a percentage of the sum of operating and maintenance labour and 


supervision costs. 


Labour burden and benefit 28% 

Plant overhead 25% 

Headquarter overhead 20% 
° Escalation of all costs is assumed to be 5% per year for the life of the project. 
. The project life is expected to be 8 years. 
° The salvage value of the project is expected to be zero after 8 years. 
Results 


The four-page printout in Figures F-1 through F-4 presents the pollution prevention project profitability 
spreadsheet program. Figure F-1 represents the input section of the program. Each of the numbers in 
the first three columns represents an input variable in the program. The right hand side of Figure F-1 is 
a summary of the capital requirement. This includes a calculation of the interest accrued during 
construction and the financing structure of the project. 
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Figure F-2 is a table of the revenues and operating costs items for each of the 8 years of the project's 
operating life. These costs are escalated by 5% each year for the life of the project. 


Figure F-3 presents the annual cash flows for the project. The calculation of depreciation charges and the 
payment of interest and repayment of loan principal are also shown here. the calculation of the internal 
rate of return (IRR) and the net present value (NPV) are based on the annual cash flows. Because the 
project is leveraged (financed partly by a bank loan), the equity portion of the investment is used as the 
initial cash flows. The NPV and the IRR are calculated on the basis. The IRR calculated this way is 
referred to as the "return on equity”. 


The program is structured to present the NPV and IRR after each year of the project's operating life. In 
the example, after 6 years, the IRR is 19.92% and the NPV is $27,227. 


Figure F-4 is a cash flow table based entirely on equity financing. Therefore, there are no interest 
payments or debt principal repayments. The NPV and the IRR in this case are based on the entire capital 
investment in the project. The IRR calculated this way is referred to as the “return on investment”. 


The results of the profitability analysis for this project are summarized below: 


Method of Financing IRR NPV 
60% equity/40% debt 26.47% $84,844 
100% equity 23.09% $81,625 


The IRR values are greater than the 15% cost of capital, and the NPVs are positive. Therefore, the project 
is attractive and should be implemented. 
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_ Economic Evaluation Example 


APPENDIX 4 


Pollution Prevention Checklists 
General & Industry Specific 


This appendix tabulates intormation that may be helpful to you if you decide to customize the 
worksheets in Appendix 2 for your own company’s needs. Some ideas for achieving pollution 
prevention through good operating practices are shown in Table 1. Approaches to pollution prevention 
in material receiving, raw material and product storage, laboratories, and maintenance areas are 
shown in Table 2. Information in these two tables can apply to a wide range of industries. 
Industry-specific checklists for five example industries are presented in Tables 3 through 7. See 
Appendix 6 for a list of publications that provide industry-specific information related to pollution 
prevention. The tables contained within this appendix are as follows: 

Table 1. Pollution Prevention Through Good Operating Practices 

Table 2. Checklist for All Industries 

Table 3. Checklist for the Printing Industry 

Table 4. Checklist for the Fabricated Metal Industry 

Table 5. Checklist for the Metal Casting Industry 

Table 6. Checklist for the Printed Circuit Board Industry 


Table 7. Checklist for the Coating Industry 
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Table 1. Pollution Prevention Through Good Operating Practices 


Good Operating Practice PROGRAM INGREDIENTS 


Waste Segregation . Prevent mixing of hazardous wastes with nonhazardous 
wastes 
Store materials in compatible groups 
Segregate different solvents ~ 
Isolate liquid wastes from solid wastes 


Preventive Maintenance Maintain equipment history cards on equipment Rravon, 
Programs characteristics, and maintenance 
Maintain a master preventive maintenance (PM) schedule 
Keep vendor maintenance manuals handy 
Maintain a manual or computerized repair history file 


Training/Awareness Building Provide Training For; 
Programs 


¢ Operation of the equipment to minimize energy use and 
material waste 
Proper materials handling to reduce waste and spills 
Emphasize importance of pollution prevention by explaining 
the economic and environmental ramifications of hazardous 
waste generation and disposal 
Detecting and minimizing material loss to air, land, or water — 
Emergency procedures to minimize lost materials during 
accidents 


Effective Supervision Closer supervision may improve production efficiency and 
reduce inadvertent waste generation 
Centralize waste management. Appoint a safety/waste 
management officer for each department. Educate staff on the 
benefits of pollution prevention. Establish pollution prevention 
goals. Perform pollution prevention assessments. 


Employee Participation "Quality circles" (free forums between employees and. 
j - Supervisors) can identify ways to reduce waste 
Solicit and reward employee suggestions for waste reduction 
ideas 


Production Scheduling/Plan Maximize batch size to reduce clean out waste 
Dedicate equipment to a single product 
Alter batch sequencing to minimize cleaning frequency 
(light-to-dark batch sequence, for example) 


Cost accounting/ Charge direct and indirect costs of all air, land, and water 
Allocation. discharges to specific processes or products 
Allocate waste treatment and disposal costs to the operations 
that generate the waste 
Allocate utility costs to specific processes or products 
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Table 2. Checklist for All Industries 


_ WASTE ORIGIN/TYPE POLLUTION PREVENTION AND RECYCLING 
METHODS 


Material Receiving « Use "Just-in-Time" ordering system. 

¢ fstablish a centralized purchasing program. 

* Select quantity and package type to minimize packing 
waste. 

¢ Order reagent chemicals in exact amounts. 

* Encourage chemical suppliers to become responsible 
partners (e.g., accept outdated supplies). 

¢ Establish an inventory control program to trace chemical 
from cradle to grave. 

¢ Rotate chemical stock. 

¢ Develop a running inventory of unused chemicals for other 
departments’ use. 

¢ Inspect material before accepting a shipment. 

« Review material procurement specifications. 

¢ Validate shelf-life expiration dates. 

¢ Test effectiveness of outdated material. 

¢ Eliminate shelf-life requirements for stable compounds. 

¢ Conduct frequent inventory checks. 

¢ Use computer-assisted plant inventory system. 

¢ Conduct periodic materials tracking. 

¢ Properly label all containers. 

* Set up staffed control points to dispense chemicals and 
collect wastes. | . 

* Buy pure feeds. 

¢ Find less critical uses for off-spec material (that would 
otherwise be disposed). 

¢ Change to reusable shipping containers. 

¢ Switch to less hazardous raw material. 

Use rinsable/recyclable drums. 


packaging materials, off-spec 
materials, damaged container, 
inadvertent spills, transfer hose 


emptying 


Use micro or semi-micro analytical techniques. 

* Increase use of instrumentation. 

* Reduce or eliminate the use of highly toxic chemicals in 
laboratory experiments. 

¢ Reuse/recycle spent solvents. 

¢ Recover metal from catalyst. 

* Treat or destroy hazardous waste products as the last step 
in experiments. 

* Keep individual hazardous waste streams segregated, 
segregate hazardous waste from nonhazardous waste, 
‘segregate recyclable waste from non-recyclable waste. 

* Assure that the identity of all chemicals and wastes is 

~ clearly marked on all containers. 

Investigate mercury recovery and recycling. 


Laboratories/Reagents 


off-spec chemicals, samples, 
empty sample and chemical 
containers 
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WASTE ORIGIN/TYPE POLLUTION PREVENTION AND RECYCLING 
eed METHODS. 


Raw Material and Product Storage Establish Spill Prevention, Control, and Countermeasures . 
(SPCC) plans. 
tank bottoms; off-spec and excess Use properly designed tanks and vessels only for their 
materials; spill residues; leaking intended purposes. 
pumps, valves, tanks, and pipes; Install overflow alarms for all tanks and vessels. 
damaged containers; empty Maintain physical integrity of all tanks and vessels. 
containers Set up written procedures for all loading/unloading and 
transfer operations. 
Install secondary containment areas. 
‘Instruct operators to not bypass interlocks, alarms, or 
significantly alter setpoints without authorization. 
Isolate equipment or process lines that ale or are not in 
service. 
Use sealless pumps. 
Use bellows-seal valves. 
Document all spillage. 
Perform overall materials balances and estimate the 
quantity and dollar value of all losses. 
Use floating-roof tanks for VOC control. 
Use conservation vents on fixed roof tanks. 
Use vapor recovery systems. 
Store containers in such a way as to allow for visual 
inspection for corrosion and leaks. 
Stack containers in a way to minimize the chance of 
tipping, puncturing, or breaking. 
Prevent concrete "sweating" by raising the drum off storage 
pads. 
Maintain Material Safety Data Sheets to ensure correct 
handling of spills. 
Provide adequate lighting in the storage area. 
Maintain a clean, even surface in transportation areas. 
Keep aisles clear of obstruction. 
Maintain distance between incompatible chemicals. 
Maintain distance between different types of chemicals to 
prevent cross-contamination. 
Avoid stacking containers against process equipment. 
Follow manufacturers’ suggestions on the storage and 
- handling of all raw materials. 
Use proper insulation of electric circuitry and inspect 
regularly for corrosion and potential sparking. 
Use large containers for bulk storage whenever possible. 
Use containers with height-to-diameter ratio equal to one to 
minimize wetted area. 
Empty drums and containers thoroughly before cleaning or 
disposal. 
Reuse scrap paper for note pads; recycle paper. 
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WASTE ORIGIN/TYPE POLLUTION PREVENTION AND RECYCLING 
METHODS 


Operation and Process Changes ¢ Maximize dedication of process equipment. 
Use squeegees to recover residual fluid on product prior to 
solvents, cleaning agents, rinsing. 
degreasing sludges, sandblasting Use closed storage and transfer systems. 
waste, caustic, scrap metal, oils, Provide sufficient drain time for liquids. 
greases from equipment cleaning Line equipment to reduce fluid holdup. 
Use cleaning system that avoid or minimize solvents and 
clean only when needed. 
Use countercurrent rinsing. 
Use clean-in-place systems. 
Clean equipment immediately after use. 
Reuse cleanup solvent. 
Reprocess cleanup solvent into useful products. 
Segregate wastes by solvent type. 
Standardize solvent usage. 
Reclaim solvent by distillation. 
Schedule production to lower cleaning frequency. 
Use mechanical wipers on mixing tanks. 


Operation and Process Changes Use bypass control or pumped recycle to maintain 
turbulence during turndown. 
sludge and spent acid from heat Use smooth heat exchange surfaces. 
exchanger cleaning Use on-stream cleaning techniques. 
Use high pressure water cleaning to replace chemical 
cleaning where possible. 
Use lower pressure steam. 
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Table 3. Checklist for the Printing Industry 


WASTE ORIGIN/TYPE POLLUTION PREVENTION AND RECYCLING 
METHODS 


Image Processing Recycle empty containers. 
empty containers, used film arenes! Recycle. spoiled photographic film. 
outdated material 


Image Processing ¢ Use silver-free films, such as vesicular, diazo, or 
photographic chemicals silver electrostatic types. 
¢ Use water-developed litho plates. 
¢ Extend bath life. 
¢ Use squeegees to reduce carryover. 
¢ Employ countercurrent washing. 
¢ Recover silver and recycle chemicals. 


Plate Making | ¢ Use electronic imaging, laser plate making. 
damaged plates, developed film, outdated 
materials 


Plate Making 
acids, alkali, solvents, plate coatings (may 
contain dyes, photopolymers, binders, 
resins, pigment, organic acids), . 


Electronic imaging/laser print making. 
Recover silver and recycle chemicals. 

. Use floating lids on bleach and developer tanks. 
Use countercurrent washing sequence. 


Substitute iron-EDTA for ferrocyanide. 
Use washless processing systems.” 
Use better operating practices. 

Remove heavy metals from wastewater. 


Finishing ¢ Reduce paper use and recycle waste paper. 
damaged Eeoducts) scrap ) 


Printing ¢ Prepare only the quantity of ink needed for a press 
lubricating oils, waste ink, cleanup solvent run. 
(halogenated and nonhalogenated, rags ¢ Recycle waste ink and solvent 
¢ Schedule runs to reduce color change over. 
e Use automatic cleaning equipment. 
¢ Use automatic ink leveller. 
¢ Use alterative solvents. 
e Use water-based ink. 


arabic, lacquers, pause): and rinse 
water 


e 
e 

developers (may contain isopropanol, gum | * Use squeegees to reduce carryover. 
e 


Use UV-curable ink. 

Install web break detectors. 
Use automatic web splicers. 
Store ink properly. 
Standardize ink sequence. 
Recycle waste ink. 
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WASTE ORIGIN/TYPE | POLLUTION PREVENTION AND RECYCLING ~ 
METHODS 


Install web break detectors. 
Monitor press performance. 

Use better operating practices. 
Use alternative fountain solutions. 
Use alternative cleaning solvents. 
Use automatic blanket cleaners. 
Improve cleaning efficiency. 
Collect and reuse solvent. 
Recycle lube oils. 


Finishing | * . Reduce paper use. 
paper waste from damaged product ¢ Recycle waste paper. . 


Printing 
test production, bad printings, empty ink 
containers, used blankets. 


Page A4 - 6 | ; 


Table 4. Checklist for the Fabricated Metal Industry 


. WASTE ORIGIN/TYPE POLLUTION PREVENTION AND RECYCLING . 
; _ METHODS ne 


Machining Wastes/Metalworking Fluid Use of high-quality metalworking fluid. 
. Use demineralized water makeup. 

Perform regularly scheduled sump and machine 
cleaning. 
Perform regularly scheduled gasket, wiper, and seal 
maintenance. 
Filter, pasteurize, and treat metalworking fluid for 
reuse. 
Assigning fluid control responsibility to one person. 
Standardize oil types used on machining equipment. 
Improve equipment scheduling/establish dedicated 
lines. 
Reuse or recycle cutting, cooling, and lubricating oils. 
Substitute insoluble borates for soluble borate 
lubricants. 


Machining Wastes | Segregate and reuse scrap metal. 


metal wastes, dust, and sludge 


Parts Cleaning/Solvents Install lids/silhouettes on tanks. 


Increase freeboard space on tanks. 

Install freeboard chillers on tanks. 

Remove sludge from solvent tanks frequently. 

Extend solvent life by precleaning parts by wiping, 
using air blowers, or predipping in cold mineral spirits 
dip. 

Reclaim/recover solvent on- or off-site. 

Substitute less hazardous solvent degreasers (e.g., 
petroleum solvents instead of chlorinated solvents) or 
alkali washes where possible. 

Distribute parts on rack to allow good cleaning and 
minimize solvent holdup. 

Slow speed of parts removal from vapor zone. 
Rotate parts to allow condensed solvent drop-off: 


Parts Cleaning/Rinsewater Improve rack and barrel system design. 
Use spray, fog, or chemical rinses. 
Use deionized water makeup to increase solution life. 


Parts Cleaning/Abrasives’ Use of greaseless or water-based binders. 
Use an automatic liquid spray system for application 
of abrasive onto wheel. 
Ensure sufficient water use during cleaning by using 
water level control. 
Use synthetic abrasives. 
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POLLUTION PREVENTION AND RECYCLING 
METHODS 


Use material or process substitution e.g., trivalent 
chromium. 

¢ Use low solvent paint for coating. 

¢ Use mechanical cladding and coating. 


WASTE ORIGIN/TYPE 


Surface Treatment and Plating/ 
Process Solutions 


Use cleaning baths as pH adjusters. 
Recover metals from process solutions. 


Reduction in drag-out of process chemicals: — 
- Reduce speed of withdrawal 

- Lower plating bath concentrations 

- Reuse rinsewater 

- Use surfactants to improve drainage 

- Increase solution temperature to reduce viscosity 
Position workpiece to minimize solution holdup — 


Surface Treatment and Plating/ 
Rinsewater 


System design considerations: 
- Rinsetank design 
- Multiple rinsing tanks 
- Conductivity measurement to control rinse water 
flow 
- Fog nozzles and sprays 
- Automatic flow controls. 
- Rinse bath agitation 
Counter current rinse. 
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Table 5. Checklist for the Metal Casting Industry 


WASTE ORIGIN/TYPE POLLUTION PREVETNION AND RECYCLING 
METHODS 


Baghouse Dust and Scrubber Waste Identify the source of contaminants, e.g., coatings on 

scrap, and work with suppliers to find raw materials 

dust contaminated with lead, zinc, and - that reduce the contaminant input. 

cadmium Install induction furnaces to reduce dust production. 
Recycle dust to original process or to another 
process. 
Recover contaminants with pyrometallurgical 
treatment, rotary kiln, hydrogen reduction, or other 
processes. 
Recycle to cement manufacturer. 


Production of Ductile Iron © Reduce the amount of sulfur in the feedstock. 
Use calcium oxide or calcium fluoride to replace 
hazardous slag calcium carbide as the desulfurization agent. 
Improve process control. 
Recycle calcium carbide slag. 


Casting ; Material substitution, e.g., olivine sand is more 
difficult to detoxify than silica sand. 

spent casting sand Separate sand and shot blast dust. 
Improve metal recovery from sand. 
Recover sand and mix old and new sand for mold 
making. ; , 
Recover sand by washing, air scrubbing, or thermal 
treatment. 
Reuse sand for construction if possible. 
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Table 6. Checklist for the Printed Circuit Board Industry 


WASTE ORIGIN/TYPE POLLUTION PREVENTION AND RECYCLIN 
Ns METHODS Pre 


PC Board Manufacture/ General Product substitution: 
- Surface mount technology 


- Injection molded substrate and additive plating 


Cleaning and Surface Preparation/Solvents Materials substitution: 

- Use abrasives 
- Use nonchelated cleaners 

Increase efficiency of process: 
- Extend bath life, improve rinse efficiency, 
countercurrent cleaning 

Recycle/reuse: 
- Recycle/reuse cleaners and rinses 


Pattern Printing and Masking Reduce hazardous nature of process: 
- Aqueous processable resist 
acid fumes/organic vapors; vinyl polymers - Screen printing versus photolithography 
spent resist removal solution; spent acid - Dry photoresist removal 
solution: waste rinse water Recycle/reuse: 
- Recycle/reuse photoresist stripper 


Etching Eliminate process: 
; - Differential plating 
etching solutions and rinse wastes - Use dry plasma etching. 
Materials substitution: 
- Nonchelated etchants 
- Nonchrome etchants. . 
Increased efficiency: 
- Use thinner copper cladding 
- Pattern vs. panel plating 
- Additive vs. subtractive method. — 
Reuse/recycle: 
- Reuse/recycle etchants. 
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WASTE ORIGIN/TYPE | POLLUTION PREVENTION AND RECYCLING 
, METHODS 


Electroplating and Electroless Plating ¢ Eliminate process: 
- Mechanical board production 
plating solutions and rinse wastes Materials substitution: 

- Noncyanide baths 

- Noncyanide stress relievers 

Extend bath life; reduce drag-in: 

- Proper rack design/maintenance, better 
precleaning/ rinsing, use of demineralized water 
as makeup, proper storage methods 

¢ Extend bath life; reduce drag-out: 

- Minimize bath chemical concentration, increase 
bath temperature, use wetting agents, proper 
positioning on rack, slow withdrawal and sample 
drainage, computerized/automated systems, 
recover drag-out, use airstreams or fog to rinse 
plating solution into the tank, collect drips with 
drain boards. 

Extend bath life; maintain bath ealgnon quality: 

- Monitor solution activity 

- Control temperature 

- Mechanical agitation 

- Continuous filtration/carbon treatment 

- Impurity removal 

Improve rinse efficiency: 

- Closed-circuit rinses 

- Spray rinses 

- Fog nozzles 

- Increased agitation 
- Countercurrent rinsing 
- Proper equipment design/operation 
- Deionized water use.’ 

Turn off rinsewater when not in use. 
Recovery/reuse: 

- Segregate streams 

- Recover metal values. 
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Table 7. Checklist for the Coating Industry 


WASTE ORIGIN/TYPE POLLUTION PREVENTION AND RECYCLING 
| | METHODS 


Coating Overspray Maintain 50% overlap between spray pattern. 

Maintain 6- to 8-inch distance between spray gun and 

coating material that fails to reach the workpiece. 

the object being coated Maintain a gun speed of about 250 feet/minute. 
Hold gun perpendicular to the surface. 
Trigger gun at the beginning and end of each pass. 
Properly train operators. 
‘Use robots for spraying. 
Avoid excessive air pressure for coating atomization. 
Recycle overspray. 
Use electrostatic spray systems. 
Use turbine disk or bell or air-assisted airless spray 
guns in place of air-spray guns. 
Install on-site paint mixers to control material usage. 
Inspect parts before coating. - 


Stripping Wastes Avoid adding excess stripper. 
Use spent stripper as rough prestrip on next item. 
coating removal from parts before Use abrasive media paint stripping. 
applying a new coat Use plastic media bead-blasting paint stripping. 


Use cryogenic paint stripping. 

Use thermal paint stripping, 

Use wheat starch media blasting paint stripping. 
Use laser or flashlamp paint stripping. 


Solvent Emissions Keep solvent soak tanks away from heat sources. 
Use high-solids coating formulations. 
evaporative losses from process Use powder coatings. 
equipment and coated parts | Use water-based coating formulations. 
Use UV cured coating formulations. 


Equipment Cleanup Wastes | Use light-to-dark batch sequencing. 

- Produce large batches of similarly coated 
process equipment cleaning with objects-instead of small batches of differently coated 
solvents items. 

Isolate solvent-based paint spray booths from 
water-based paint spray booths. 

Reuse cleaning solution/solvent. 

Standardize solvent usage. 

Clean coating equipment after each use. 


Source Reduction Reexamine the need for coating, as well as available 
alternatives. 
Use longer lasting plastic coatings instead of paint. 
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APPENDIX 5 
TECHNICAL/FINANCIAL ASSISTANCE PROGRAMS 


There are a number of organizations that can assist you in developing and maintaining a pollution 
. prevention program. This appendix lists branches and corporations of the Ontario Government.as well as 
a selection of offices of the Canadian Federal Government; U.S. EPA, state agencies, universities and other 
organizations that may be able to provide assistance. 


PROVINCIAL ORGANIZATIONS - ONTARIO 


Ministry of the Environment and Energy 


Pollution Prevention Office 

40 St. Clair Avenue West, 11th Floor 
Toronto, Ontario 

M4V 1M2 

Phone (416) 314-7910 

FAX (416) 314-7930 


The following lists some of the financial and assistance programs open to industries, municipalities 
and other organizations: 


° Industrial Waste Diversion Program (Program Development Branch) 

° Environmental Technologies Program (Fiscal Planning and Information Management 
Branch) 

° Environmental Research Program (Research & Technology Branch) 

. Pesticides Research Grants 

° Household Special Waste Collection Program 

° Assistance for Municipal 3Rs 

° Financial Assistance for Waste Management Facilities 

° Environmental Education and Awareness Program 


Details on these and other programs are available through the publication entitled 
SUPPORT PROGRAMS FOR ENVIRONMENTAL PROJECTS IN ONTARIO (October 1992): 


Ministry of the Environment and Energy 

Fiscal Planning and Information Management Branch 
Research and Technology Section 

135 St. Clair Avenue. West, 11th Floor 

Toronto, Ontario 

M4V 1P5 

Phone (416) 323-4581 

Fax. (416) 323-4322 
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Energy programs are available to industry, commercial building operators, municipalities, educators, 
community groups and First Nations as well as a variety of businesses and organizations for the 
development or implementation of energy efficient technologies and practices. Ministry staff work directly _ 
with industries and businesses to help companies assess energy use and improve energy performance. 


Ministry of Environment and Energy 
56 Wellesley Street West 
Toronto, Ontario 
M7A 2B7 
General Inquiries: (416) 327-1234 
Toll Free: 1 800 ENERGY1 


# Green Industry Office, 10th Floor 

(416) 327-2984 

The Green Industry Office is developing a Green Industry Strategy to increase Ontario industrial capabilities 
in the green products and services sector and to identify and encourage the growth of market opportunities 
for these products and technologies. The ultimate goal of the strategy is a globally competitive green 
industry in Ontario. 


Energy Programs & Technology Division, 12th Floor 

The Energy Programs & Technology Division encourages the development of energy-efficient equipment 
and practices in all sectors of the Ontario economy including community groups, government, municipalities, 
public institutions such as hospitals and schools, industry and the general public. The division has the 
following operational sections. 


¢/industry Programs Section, 14th Floor 


(416) 327-1441 Industrial Energy Services Program 
Industrial Retrofits 
(416) 327-1442 Industrial Process Equipment Demonstration Program 


Market Entry of Energy-Efficient Technologies 
Renewable Energy 


The Industry Programs Section assists Ontario industries in improving their energy efficiency performance 
through programs 

focusing on energy equipment and process improvements. It provides engineering advice and information, 
and assists in identifying, assessing and marketing energy technologies. Grants are available for feasibility 
Studies, project engineering design and demonstrations and the purchase and installation of energy-efficient 
equipment. Services include energy audits, technology fact sheets and seminars. 


@Buliding Energy Use Section, 10th Floor 


(416) 327-2981 General Information 

(416) 327-1266 Utilities Management Program 

(416) 327-1267 Government Energy Management Program 
(416) 327-2985 Residential & Commercial Programs 


The Building Energy Use Section promotes action by private and public sector clients to reduce energy use 
and optimize fuel and technology choices in buildings. The section provides accurate information, funds 
demonstration of technology, coordinates programs based on innovative financing for public sector buildings 
and recommends prudent and effective regulations of energy use in buildings. 
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Energy Efficiency Section, 14th Floor 


(416) 327-1475 Communities Outreach 
(416) 327-1476 Transportation 

(416) 327-1481 Standards Development 
(416) 327-1484 Education & Training 


The Energy Efficiency Section provides advisory services and financial support to: improve energy 
efficiency in participating communities including First Nations communities; develop energy performance 
standards for regulation under the Energy Efficiency Act; and develop and implement programs in energy 
education, energy management training and the transportation sector. The section supports product and 
market development initiatives related to alternative transportation fuels. 


Energy Research and Development Section, 11th Floor 
(416) 327-1255 EnerSearch Program 
(416) 327-1253/1256 Technical Information 


The Energy Research & Development Section assists Ontario industry and the research community in 
developing innovative energy technologies that will improve energy efficiency or increase supply options. 


Ministry of Natural Resources 


Water Conservation Strategy 
Water Policy Section 

Lands and Waters Policy Branch 
Ministry of Natural Resources 
Room 5620 Whitney Block 

99 Wellesly St. W. 

Toronto, Ontario 

M7A 1W2 

(416) 314-2351 


Ontario Waste Management Corporation 


Waste Reduction Group 

2 Bloor Street West, 11th Floor 
Toronto, Ontario 

M4W 3E2 

Phone (416) 923-2918 


Ontario Waste Exchange 
(A partnership project between ORTECH, MOEE & OWMC) 


ORTECH International 
2395 Speakman Drive 
Mississauga, Ontario 

Phone (416) 822-4111 
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The Development Corporations of Ontario 


The Development Corporations of Ontario, are Crown agencies of the Ministry of Economic 
Development and Trade. The three regional corporations offer financial assistance in the form of 
loans and loan guarantees for manufacturing projects (e.g. business start-ups, plant expansions, 
upgrading or modernizing facilities, patent and license acquisition for new processes and products). 
Innovation Ontario Corporation invests in early stage, technology-based businesses. ; 


For more information contact: 


The Development Corporations of Ontario 
56 Wellesley Street West, 6th Floor 
Toronto, Ontario 

M7A 2E7 

Phone (416) 326-1070 

FAX (416) 326-1073 


FEDERAL ORGANIZATIONS. 


Environment Canada 


Development and Demonstration of Resource and Energy Conserv 


Program 
- funding research for energy-efficient technology 


DRECT Secretariat 
Environmental Protection Service 
Environment Canada 

Ottawa, Ontario 

K1A 1C8 

Phone (819) 953-1192 


Industry Energy Research and Development Program (IERD) 
- funding for energy conservation projects 


IERD Secretariat 

Department of Energy, Mines and Resources 
580 Booth Street 

Ottawa, Ontario 

K1A 0E4 

Phone (613) 996-2480 
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ation Technology (DRECT) 


U.S. ENVIRONMENTAL PROTECTION AGENCY 


Pollution Prevention Information Clearinghouse (PPIC) 
The PPIC is dedicated to reducing industrial pollutants through technology transfer, education, and public 
awareness. It provides technical, policy, programmatic, legislative,, and financial information upon request. 


The PPIC provides businesses and government agencies with information to assist them in a range of 
pollution prevention activities, such as: 


Establishing pollution prevention programs. 

Learning about new technical options arising from U.S. and foreign R & D. 
Locating and ordering documents. 

Identifying upcoming events. 

Discovenng grant and project funding opportunities. 

Identifying pertinent legislation. 

Saving money by reducing waste. 


The PPIC disseminates this information through a number of services. These include: 


a telephone hotline. 

a repository of publications, reports, and industry-specific fact sheets. 

an electronic information exchange network. 

indexed bibliographies and abstracts of reports, publications, and case studies. 
a calendar of conferences and seminars. 

a directory of waste exchanges. 

information packets and workshops. 


The electronic network maintained by PPIC is designated as PIES. It provides access to information 
databases and can be used to place orders for documents. The subsystems of PIES include: 


a message center. 

a publication reference database. 
a directory of experts. 

case studies. 

a calendar of events. 

program studies. 

legislation summaries. 

topical mini-exchanges. 


This interactive system can deliver information to the user through screen display, downloading, and FAX. 
It is available to off-site computers via modem 24 hours a day. For information on linking PIES, contact: 


PIES Technical Assistance 

Science Applications Intemational Corp. 

8400 Westpart Drive 
McLean, VA 22102 (703) 821-4800 


The PPIC operates a telephone hotline for questions and requests for information. The hotline provides 
users who cannot access PIES electronically with access to its information and services. 
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Other U.S. EPA offices that can provide pollution prevention information include: 


U.S. EPA Solid Waste Office 
Waste Management Division 
401 M Street SW 
Washington, D.C. 20460 
(703)308-8402 


U.S. EPA Office of Pollution Prevention and Toxics 
401 M Street SW 

Washington, D.C. 20460 

(202)260-3810 


STATE LEVEL 

‘The following lists agencies at the state or r territory 
level as well as universities and other organizations 
that can provide assistance in the areas of pollution 
prevention and treatment: 


Alaska 


Alaska Health Project 

Waste Reduction Assistance Program 
1818 West Northern Lights, Suite 103 
Anchorage, AK 99517 

(907)276-2864 


Alaska Department of Environmental Conservation 
Pollution Prevention Program 

P.O. Box O 

Juneau, AK 99811-1800 

(907)465-2671 


District of Columbia 


U.S. Department of Energy 
Conservation and Renewable Energy 
Office of Industrial Technologies 
Office of Waste Reduction 

Waste Material Management Division 
Bruce Crantord CE-222 

Washington, D.C. 20585 
(202)586-9496 


Office of Recycling | 
D.C. Department of Public Works 
2000 14th Street, NW; 8th Floor 
Washington, D.C. 20009 
(202)939-7116 
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Illinois 

Hazardous Waste Research and Information Center 
Illinois Department of Energy & Natural Resources 
One E. Hazelwood Drive 

Champaign, IL 61820 

(217)333-8940 


Industrial Waste Elimination Research Center 
Pritzker Department of Environmental Engineering 
Illinois Institute of Technology 

3201 South Dearborn 

Room 103 Alumni Memorial Hall 

Chicago, IL 60616 

(312)567-3535 


Illinois Environmental Protection Agency 


- Office of Pollution Prevention 


2200 Churchill Road 

P.O. Box 19276 
Springfield, IL 62794-9276 
(217)782-8700 


Michigan 


Resource Recovery Section 
Department of Natural Resources 
P.O. Box 30241 

Lansing, MI 48909 
(517)373-0540 


Office of Waste Reduction Services 

Michigan Departments of Commerce and Natural 
Resources 

P.O. Box 30004 

Lansing, MI 48909 

(517)335-1178 


New Jersey 


New Jersey Hazardous Waste Facilities Siting 
Commission 

Room 614 

28 West State Street 

Trenton, NJ 08608 

(609)292-1459 

(609)292-1026 


Hazardous Waste Advisement Program 

New Jersey Department of Environmental Protection 
& Energy 

401 East State Street 

Trenton, NJ 08625 

(609)777-0518 


New Jersey Institute of Technology 
_Hazardous Substance Management Research Center 
Advanced Technology Center Building 

323 Martin Luther King Jr. Boulevard 

University Heights 

Newark, NJ 07102 

(201)596-5864 


New Mexico 


Economic Development Department 
Bataan Memorial Building 

State Capitol Complex 

Santa Fe. NM 87503 
(505)827-0380 


Hazardous and Radiation Waste Bureau 
Environmental Improvement Division 
1190 St. Francis Drive 

Santa Fe, NM 87503 

(505)827-2926 


New York 


New York Environmental Facilities Gorporation 
50 Wolf Road 

Albany, NY 12205 

(518)457-4222 


Environmental Compliance Services 
Erie County Office Building 

95 Franklin Street 

Buffalo, NY 14202 

(716)846-6716 


Tennessee 


Tennessee Valley Authority 

Mail Code Old City Hall Building 2171b 
Knoxville, TN 37901 

(615)632-3160 
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Tennessee Valley Authority 
Mail Code HV2S270C 
Chattanooga, TN 37402 
(615)751-3731 


Tennessee Valley Authority 
1195 Antioch Pike 
Nashville, TN 37219 
(615)360-1680 


Waste Reduction Assistance Program 
Center for Industrial Services 
University of Tennessee 

226 Capitol Blvd. Building 

Sulte 606 

Nashville, TN 37219 

(615) 242-4816 
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Title: Waste Reduction Action Plan; Part 1 
Industrial/Commercial/Institutional Solid Waste 
Assessment Guide 


Author: © | Association of Municipal Recycling Coordinators (AMRC), W/C/| 
| : Subcommittee 

Publisher: Association of Municipal Recycling Coordinators (Canada) 

Date: 1991 

Format: _ Workbook/Guide (27 pages) 

Distribution: Through the Association 

Focus: Solid waste 

Structure: Issue specific 

Content: 


This is a small volume which guides the participant through a step-by- 
step assessment of the waste produced by their organization. Once this is 
done, the participant would proceed to the next volume, Developing and 
Implementing a Waste Reduction Action Plan to complete the process. 


The steps in conducting the waste assessment are: 
1..Company identification (basic information) 
2. Materials currently being recycled 
3. Current waste disposal methods and volume 
4. Current composition of the non-recycled waste 


Appendices: Glossary; Density conversions and standard weights; Sources of. 
information; Blank forms for participant's use. 


Themes: Introduction to the book points out importance of sustainable development, 
the costs of waste, and the increasing activities by the three levels of government to 
regulate waste production. Emphasis is.on recycling and recyclable wastes. 

This book is the first of two parts. 


Related Products: 


Companion text: Waste Reduction Action Plan (I/C/|) Part Il; Developing. and 
Implementing a Waste Reduction Action Plan 


2s 


wiles Achieving Environmental Excellence: A Handbook for 
Canadian Business 


Author: Peat Marwick Stevenson and Kellogg : 
Publisher: Canadian Chamber of Commerce (Focus 200 Program) 
Date: September, 1990. 

Format: Workbook/Guide (34 pages) 

Distribution: Through the Chamber of Commerce 

Focus: Generic (executive/business owner level) 

Structure: EMS style 

Content: 


This Book introduces and promotes the concept of an environmental plan 
for Canadian business. 


_ After a brief introduction; the book gives six short."case studies" of Canadian 
_ companies that have been proactive on environmental issues. It then outlines a ten- 
_ step program for developing an environmental strategy: . 


1 Develop an environmental policy (beginning with goals and objectives) 
2. Appoint an environmental champion and Supporting team: 

3. Conduct an environmental performance review - 

4. Prepare an environmental action plan 

5. Train and motivate staff 

6. Allocate sufficient funds 

7. Conduct ongoing market research 

8. Communicate your endeavors _ 

-9. Adopt a spirit of cooperation between interest groups 

10. Take a long-term view. 


' The text concludes with a list of 7 common pitfalls to avoid. 
Appendices: Environmental checklist (an 8-point, 3 1/2 page guide to evaluating a 
company's current environmental performance); Environment-related contacts 
(organizations, gov't departments and publications) ; 


Themes: Openness to change, honesty about progress made. 


see A Small Business Guide to Environmental Management 


) 


Title: A Small Busioeg> Guide to Environmental Management 
Author: Peat Marwick Sravereen and Kellogg 

Publisher: Canadian Chamber of Commerce (Focus 2000 Program) 

Date: 1991 

Format: _ Workbook/Guide (75 pages) 

Distribution: Through the Chamber of Commerce 

Focus: Generic 

Structure: . EMS style 

Content: 


4 


Intended as specific action guide to continue the process begun by Achieving 
Environmental Excellence. (The earlier document focused on the business 
opportunities resulting from changing consumer attitudes toward the environment.) 
The workbook is based on seven step process: 


. Develop an environmental policy 

. Appoint an Environmental Coordinator and supporting team 
. Conduct an environmental audit 

Identify environmental opportunities 

Prepare an environmental action plan 

. Train and motivate your staff 

- Communicate your endeavors 


NOOARWN 


With the exception of two introductory and one sopeateit chapter, the 
workbook is organized in chapters based on each of the seven steps. Within each 
chapter, there is a general introductory section followed by a closer look at the 
elements of the particular step, and suggestions to guide the participant through the 
process. ; : 


Appendices: Waste flow diagram, Environmental audit checklist, List of environment- 
related government programs; List of non-profit organizations concerned with 
business and the environment in Canada; Bibliography (23 items) 


Themes: This workbook emphasizes a pro-active approach, and promotes the 
competitive, strategic, and long-term financial advantages of implementing an 
environmental management system. It can be used on its own, orin enon with a 
workshop (see below). 


Related products: 
Seminar:The book recommends that operators participate in the “Environmental 
Management’ workshop which is based on the content of the current HSIGSITEN: 


Companion texts: The book complements, but does not require Achieving 
Environmental Excellence (also in this series of reviews) 
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Title: The Environmental Manual for Business and 
Professionals 


Author: | - Wainman & Kydd, Chartered Accountants; and GreenLEAP. 


(Dwight Wainman, Editor) 
Publisher: The Canadian Institute of Chartered Accountants (CICA) © 
Date: © | November, 1991 | 
Format: Workbook (Loose leaf binder, approx. 270 pages) 
Distribution: Through CICA 
Focus: _ Generic 
Structure: | EMS style 
Content: 


The Environmental Manual is a comprehensive reference source on 
environmental issues affecting business and professional activities. The 
Manual introduces the reader to the basics of environmentalism, and then 
focuses on such topics as: environmental issues and financial reporting; 
environmental consulting and law; Canadian environmental law; government. 
grants; taxation; and environmental management systems. It is in a loose leaf 
format, with quarterly updates. 


~The chapter, Environmental Management Bysiene is aimed at corporate 
accountants and other financial professionals. It begins with suggestions as to who in 
the organization should be involved in the EMS. These individuals would cooperate 
in developing an Environmental Policy Statement. The Statement would take into 
account the overall vision of the organization, its mission and core values, and would 
also consider the needs of stakeholders, outside groups, and employees. Also 
included would be guidelines for products and services, operating See and 
compliance with ee cE 


The chapter moves on to environmental systems and controls, which are the | 
functioning components of the EMS, and examines some of the. tools which may be 
useful for TaN and improving environmental performance. 


The Manual also has a section titled “Environmental Programs and Checklists", » 
which examines, among other issues, the current management programs and systems 
in.an organization. This checklist, in an interactive, workbook style, asks about » 
management systems in the areas of: general organization; policies; education/ 
training; emergency measures; employee matters; business transactions; public 
relations; marketing; insurance; environmental pC seme enace systems; 
future/planning; and oleh TSI : 


Appendices: Three appendices to the EMS. chapter list relevant software. 


Themes: EMS system, but looked at from an accountant's viewpoint. 
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Title: Waste Minimization: Winning With The Environment 


Author: © . Doug Ferguson 

Publisher: Canadian Manufacturers’ Association 
' Date: February, 1992 

Format: Booklet (16 pages) 

Distribution: Through the Association 

Focus: Reducing waste and cost 

Structure: | Issue and sector specific 

Content: 


This workbook follows a step by step process on how businesses can 
implement a waste minimization program within their organization. It also briefly / 
mentions how these organizations can evaluate their progress. This workbook offers a 
detailed Step by step process on how to develop an effective Waste Minimization plan. 
The booklet is divided into the following sections: 


il, Building a Solid Foundation for Your Waste Minimization Program 
Policy 
Defining Waste 
Management/employee “buy-in” 
The lead Players - 
Setting Goals 
2. Putting Your Plan Together 
‘Assessment 
Priorities 
Options 
Economics 
Evaluation 
3. Working with Suppliers 
4. Legal Considerations 
Appendices: For further Help and Information 


Theme: Waste management can be profitable. 
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Title: Environmental Code of Practice 

Author: Canadian Petroleum Association 

Publisher: Canadian Petroleum Association 

Date: Revised Edition 1990 

Format: Brochure/Pamphlet (17 pages, backed w/ Fr. vers.) 
Distribution: Through CPA 

Focus: ~ Quiding Principles 

Structure: Industry specific 

Content: 


This Bu Gri: outlines the set of six guiding principles which rode Been 
recommended to the members of the sponsoring associations. Each principle 
is stated, and then given a brief (one-page) explanation. 


Plan ning 
Consultation 
Compliance 
Corrective Action 
Emergency Response 
Research 


AnhwWh 


Related products: 


Companion text: The CPA also publishes an associated document called the 
~ “Environmental Operating Guidelines". The guidelines “provide considerable 
information on the regulatory framework under which industry operates, and include 
standard environmentally accepted procedures for constructing and operating 
petroleum facilities." 


Notes: Adopted in November, 1989 by Independent Petroleum Association of 

Canada. Both associations are now co-sponsors. CPA also offers a series of 

environmental publications: Overview; Sour Gas; Land Reclamation; Water; Waste 

~ Management; Air Quality; Bibliography of Publications (lists papers and reports on 
petroleum and environmental research by CPA committees). 


rs 


Title: Going Green Without Seeing Red 

Author: Canadian Restaurant & Foodservices Association 
Publisher: Canadian Restaurant & Foodservices Association (CRFA) 
Date: 1992 

Format: Workguide (42 pages) 

Distribution: Through the Association 

Focus: Waste in the Food Service Industry © 

Structure: . Industry Specific 

Content: 


This guide is specifically concerned with the food industry. It is divided into 2 . 
main parts: . ee 


_ 1. Overview of Environmental Concerns and their impact on the food services industry 
2. Suggestions on how to measure waste, through waste audits and how to eliminate 
waste . ; 


In the waste management plan there is a waste audit of non-food and food 
waste; suggestions for reducing packaging, and food waste; and suggestions on how 
‘to get people involved; how to deal with outside services, and government programs. It 
_is mostly information. There are no worksheets or detailed how-to's; although there are 
. several “quick tips’. sl 


Appendices: List of contacts; glossary of terms 
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Title: How to be Green 

Author: » John Button, Friends of the Earth 
Publisher: Century Hutchinson Ltd. 

Date: | 1989 ; | 

Format: Textbook/guide (233 pages) 
Distribution: Trade Press 

Focus: Home and office 

Structure: Issue specific 

Content: 


This book is geared towards making a people more environmentally aware, and 
focuses on different areas that are affected through the greening Sige Each 
section is divided into four subsections: ; 


1. The facts 

2. What needs to change 
3. What you can do 

4. Who Benefits 


. There are thirteen major areas covered and each of these major areas deals very 
practically with connected concerns. The aie areas covered are: 


. Home conservation 
. Spring-Greening 

. About the: House © 

. Gardening 

Food: 

. Packing up. 

. Countryside 

. Children 

. Health 

10. Clothes 
TVetransport. ¢ 

12. Work and Money . 
13. Press for Action 


OONANARWN 


Appendices: Organizations and SHA Eco- fax: A basic green library, “About 
_ Friends of the Earth. 


S, 


Title: Towards Proactive Environmental Management 
Author: | Allan C. Howatson 

Publisher: Conference Board of Canada 

Date: . 1990 

Format: . Report , 

Distribution: Through the Conference Board 

Focus: Environmental Policies 

Structure: Generic EMS Style 

Content: 


Te report describes the environmental policies of a selected group of 
companies (e.g., CPA, Noranda, Dow Chemical). 


These companies describe how their firms have become environmentally 
conscious, and how they have incorporated environmental factors into their everyday 
business decisions. However, no distinct EMS has been set out. 


The purpose of this report is to highlight common/innovative environmental 
management practices of a number of larger Canadian corporations, in order to 
familiarize other sectors of Canadian sociéty with practical ways in which business can 
strengthen its management of environmental issues. 


The material is set out to concise? several key activities: 
1. Top Management Support © 
2. Management Systems 
3. Integrated Planning 
4. Stakeholder Consultation 
Themes: Policy and Planning - 


Appendices: Companies and Individuals Interviewed; Examples of Environmental 
Policy; Further Reading 
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Title: Your Business and the Environment; A D-I-Y Review for 
Companies . 


Author: Geoff Lane, Andrew Shortis, Elaine Sullivan, et al. 


Publisher: ' Coopers & Lybrand Deloitte UK 
Date: 19930 

Format: Workbook/guide 

Distribution: | Coopers & Lybrand UK 
Focus: Generic 

Structure: _ EMS style 

Content: 


The purpose of this book is to guide the participant through (ie ba 
environmental review of their organization. It makes Clear that this review. is not | 
an environmental audit, but can provide a framework for planning an EMS. 


' The book lays out a ten point environmental plan, which is outlined in more 
detail in this book's sister publication (see below). The steps in the plan are as 
follows: . 

_. 1. Look at issues, existing regulations, standards (what can be Benatar and 
examples of others' programs 

2. Develop a framework environmental policy 

3. Carry out a total assessment of the current environmental position and RETO CneS 
of your company. 

4. Firm up on specific policies. Develop plans, set targets. 

5. Communicate the policies and plans internally 

6. Allocate environmental responsibilities at all levels 

7. Educate employees; encourage participation 

8. Integrate environmental management and considerations into normal pusinecs 
processes 

9. Communicate intentions, actions, and ideas to outside world. 

10. Continuously monitor and review policies, plans and performance in the fight of 
new information on scientific advances, Paley oe industrial a nye 


This book i is intended to help the participant Carry out points 1 and 3. It does this 
through the use of two “trails” - one dealing with process and the other with issues. 
Within the trails, there is a second parallel process - the left side of the page gives the 
Step to be performed, and the right side lists considerations related to that step. 


Appendices: Three appendices provide guidance in drafting an environmental 
policy. The others are: Using Questionnaires; Understanding Key Issues (58 pages); 
Structuring the Report; a bibliography (25 Both and Contacts. 


Related products: 
Companion.texts: Your Business and the Environment - An Executive Guide 
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Title: D-I-Y Program for Small Business 
Author: Coopers & Lybrand 

Publisher: Unpublished 

Date: Prototype, 1992 

Format: Workbook/Guide (loose-leaf binder) 

Focus: Generic (small and medium-sized businesses) 
Structure: | EMS style 

Content: 


This is a prototype D-I-Y manual for small and medium-sized business. 
Most of the chapters are in outline form. Currently, the method is to give general 
guidance in each chapter, and to complement this with a series of appendices 
which either give more information; provide a planning chart for that particular 
step; or provide. more specific Satie to be used when executing that step. 


The manual follows a five-step approach for building an environmental 
program: 


1. Understanding - Define objectives and build a team; produce a project plan or 
outline; gather information (on environmental policies, external forces, solid waste 
production, and packaging); evaluate findings. 


2. Setting Goals - Set out overall objectives; establish priorities; set specific targets. 


3. Developing Strategy - Pick priorities; examine entire organization for possible 
solutions; build partnerships (with suppliers, distributors, customers, other industries, 
etc.); fine-tune plans. 


4. Implementing - Get commitment from key individuals; communicate plans; train 
employees; agree on resources needed and actions to be taken; take steps to 
encourage participation. 


5. Monitoring/Sustaining - Monitor progress regularly; celebrate successes; be willing 


to change course if necessary; foster continuous roprovenment. perform periodic 
environmental audits. 


Appendices: Appendices 1-7 complement chapters 1-5 as described above. Other 
appendices provide: bibliography; a list of contact organizations; and a glossary. 


Themes: Strong planning component 
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Title: Save Our Planet: 750 Everyday Ways You Can Help 
Clean Up the Earth 

Author: | Diane MacEachern 

Publisher: Dell Publishing 

Date: 1990 

Format: Textbook/guide (210 pages) 

Distribution: Trade Press . 

Focus: . Individual action 

Structure: Issues specific 

Content: , 


This is similar the the guide published by the Friends of the Earth. After 
discussing the general need for change in the introduction, nine chapters are devoted 
to specific issues. Each chapter includes a general discussion of the issues, helpful 
tips, tables and easy to understand facts, set-apart pieces on ‘bright ideas’, a section 
On ‘sources’ indicating where the information comes from and question and answer 
self-assessments. The nine chapters deal with : 


. In your home 

. In your garden 

. Inthe garage 

. At the Supermarket 
. At School — 

. At the Office 

. In your community . 
. In your apartment 

. Vacations 


OONODNA WN 


Appendices: Resources; Organization Working to Save Our Planet. 
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Title: 50 Simple Things Your Business can do to Save the 
Earth 

Author: The Earthworks Group 

Publisher: Earthworks Press 

Date: 1991 

Format: Workguide (115 pages) 

Distribution: © Trade Press 

Focus: Environmentally friendly offices . 

Structure: Issue specific 

Content: 


This book has been divided into 3 main sections: 


1. Simple Things - Outlines simple ways of making your office more environmentally 
friendly (e.g.,. using mugs instead of using Styrofoam cups) 

2. It Takes Some Effort - Outlines more indepth measures that should be taken if a 
company wishes to incorporate their environmental efforts into their everyday business 
activities. (Eg. setting up a recycling program) 

3. For the Committed - Outlines methods that express a companies true commitment to 
the environment. (e.g., making environmental policies, reusing water) 


Although this book offers various levels of commitment to the environment, no 
concrete EMS system has been established and implemented. This books main focus 
is to encourage businesses to incorporate environmentally sound thinking into their 
everyday business actions. 
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- Title: Commercial Waste Reduction and Recycling Program. 
Author: City of Edmonton 
Publisher: * City of Edmonton 
Date: 199 10s 
Format: ~ Workbook/guide and information package 
Distribution: City of Edmonton 
Focus: © Waste reduction 
Structure: Issue specific 


Content: 


This information package is designed to guide the participant/reader 
talselse a waste reduction audit and the development of a waste reduction plan. 


The focus of the package is the waste reduction audit. Once this has been 
performed, various options would be generated. These would be analyses for cost, 
and a final program developed. ne program would be of the rediiceteuse Teele 
type. ? 


The basic steps in the audit are: 


. Estimate material quantities 

. Survey Buildings for Storage Space 

. Determine Cost Handling Method 

. Conduct Cost Benefit Analysis 

. Liaison between Recyclers of Businesses 
. Develop Implementation Strategies 

a Program Monitoring 


NOMAR WN + 


The audit looks at cardboard, plastics, organic waste, paper, metals and glass; and 
also considers regulations and landfill questions. 


Themes: Functional guide, based on waste reduction audit 
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Title: What We Can Do For Our Environment 
Author: Communications Directorate of Environment.Canada — 
Publisher: Environment Canada 

Date: January, 1989 

Format: ) Brochure/Pamphlet (49 pages) 

Distribution: . Through Environment Canada | 

ROCUS +. 4; Individual action 

Structure: Issue specific 

Content: 


This pamphlet is a “simple to use guide... offering hundreds of tips and 
suggestions on environmentally friendly habits for individual Canadians to practise 
every day, everywhere." The emphasis is on daily actions, rather than long-term 
plans. The section, “At Work" is three pages of general suggestions, with special 
sections for indoor workers, outdoor workers, farmers, and fishermen. 


Appendix: Where To Get Help 


Themes: Daily activities can make a difference. - 
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Title: Pollution Prevention for the Great Lakes: Tips for Small 
Quantity Hazardous Waste Generators 


Author: LURA Group me 
Publisher: Environment Canada - Ontario Region - 

Date: — September, 1991 | 

Format: Workbook/guide 

Distribution: Environment Canada 

Focus: _ Generic (for industries around the Great PEE 
Structure: Issue specific 

Content: 


This is a very simple guide to waste Maneccment for small Caftagien 
businesses and lagen on the Cred Lakes. 


The guide SERGE what toxic waste is, where it comes from, and the benefits of 
minimizing it. The solutions it presents are: Material substitution; reduction; reuse; ais 
recycling. It also provides a brief guide to developing a hazardous waste 
management action plan. The prescribed steps are: 


1. Conduct an internal waste audit of your business. 

2. Contact a licensed hazardous waste collection company for safe collection and 
disposal information. . 

3. Contact your local trade or business eee Hiei for information and helpful hints. 
4. Contact the Canadian Waste Exchange for help on finding another person or 
business that could reuse your waste. 


Themes: Functional - no management systems 
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Title: Household Ecoteam Workbook 
Author: David Gershon, Robert Gilman 
_ Publisher: Global Action Plan for the Earth (Canada) 
Date: | 1990 
Format: Workbook (179 pages) 
Distribution: _ Trade Press 
Focus: Group/Community action 
Structure: - Issues specific 
Content: 


Outlines a 6 month program to help bring your household into environmental 
balance and make an impact on global environmental goals through working in six 
actions areas. Everyone who uses the guide is asked to register with gap so that 
information can be gathered, assessed and shared. It is set out so that each chapter 
gives guidance on what to do that month. It includes background information, hints and | 
suggestions and checklists for record keeping. It also stresses follow-up and 
continuous improvement. The six steps are: 


. Reducing your waste 

. lmproving Home Water efficiency 

. Improving Home Energy Efficiency 
. Improving Transportation Efficiency 
. Being an Eco-wise Consumer, and: 
. Empowering others - 
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Appendices: The Big Picture; Bibliography; End of Program Report. 
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Title: An Environmental Self-Assessment Program: A 


Corporate Self- BS TERIOR on Environmental 
Performance 

Author: "Deloitte & Touche . 

Publisher: _ Global Environmental SAS Ite) ANIA Initiative (GEMI), ee & 
Touche 

Date: Spring 1992 

Format: Workguide prototype (19 pages) 

Distribution: Deloitte & Touche/GEMI 

Focus: _ Environmental assessment 

Structure: — EMS style 

Content: 


nts workguide describes the Environmental Self-Assessment Program 
(ESAP), a program developed to measure and improve the environmental 
management performance over time, with a focus on corporate level policy, systems, ° 
and performance measurement programs. 


This evaluation system is based on the sixteen principles of the ICC Business 
Charter. Each Principle is divided into a number of elements--such as scope, 
management involvement, resources, communications, implementation and 
accountability; and each element is rated according achieved performance. There are 
four levels of performance, from the basic regulatory compliance to continuous 
improvement. Each element is also assigned : a weighting by TOO ee aes A, B, 
orC. 


The ESAP is set out as a MoteeHeet that can be filled in. Each ranking must also 
be supported by comments that s for the assessment. 
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Title: Greening the Hill 

Author: Government of Canada 
Publisher: Government of Canada 

Date: June 1990 

Botmat: _ Pamphlet (24 pages) 
Distribution: Through the Government 

Focus: Government workplace programs 
Structure: Issue specific 

Content: 3 


This is a small promotional pamphlet that outlines the Government's activities in 
greening up the House of Commons. Their objective is accomplished by implementing 
a plan that calls for: 


et, Eliminating environmentally harmful policies, practices and materials and replacing 
them with environmentally appropriate alternatives 

2. Making everyone at Parliament Hill more aware of the environment and ways to 
protect it. 

3. Eliminating the use of hazardous substances where reasonable, and taking every 
Bae 00 with those substances necessary to ooo operations. 


There are nine sections devoted to specific areas or issues to support this plan. 


. Protecting the grounds 

. Reducing and reusing paper products 

. Recycling paper products 

. Cutting back on food related waste - 

. Conserving energy and water | 

. Converting the fleet 

.. Greening building operations and maintenance 
. Buying greener products | 

. Key organizers and participants 
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After a short introduction each section details programs already or about to be 
instituted by the government that should be followed, as well as special notes on 
CFC's, PCB's and Asbestos. 


Appendix: A plea from John Fraser, Speaker of the House 
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Title: Waste Minimization Manual 

Editor: Arthur H. Purcell 

Publisher: Government Institutes, Inc. (Rockville, Me 
Date: Sh lene nale 1990 

Format: _ Textbook 

‘Distribution: Trade Press 

Focus: Generic/business (focus on waste management) 
Structure: | Issue specific 

Content: | 


This book consists of a series of articles, all dealing with. the subject of 
waste. There is a logical progression to the series, starting with the economic 
and legal/regulatory incentives for waste minimization; how to conduct a waste 
minimization audit, implementing a waste minimization program, then more 
specific waste issues, and then a series of case studies. . 


The article, “How to Conduct Your Waste Minimization Audit" (page 61) has, in 
addition to its stated topic, some discussion of the waste minimization program of 
which the audit would be a part. According to the article, an industrial waste 
minimization program would include the following components: Planning, Auditing, 
Implementation, Communication. Within the planning component, the typical plan: | 


1. Opens with a statement of purpose or objectives (in many cases, from a senior | 
corporate official.) 

2. Contains strategy to insure proper “buy in" from production units and labour. 

3. Contains extensive communications and feedback mechanisms 

4. Has defined the extent to which outside services will be used. 


The article, “Implementing a Waste Minimization Broan (page 71) is brief, 
and gives the Steps to be followed in implementing technical solutions to waste ~ 
problems: engineering feasibility study, treatment/treatability testing, pilot-scale testing, 
full scale implementation. 


_ The book is very specifically concerned with waste minimization, and 
“recognizes the importance of source reduction, in addition to end-of-pipe controls. 
While it discusses planning at every stage, it does not Bee an Ove tell 
environmental management system. 


Themes: Very functional approach which doesn't highlight management systems. 
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Title: Workplace Guide: Practical ‘Action for the Environment 

Author: Michael Bloomfield (Executive Director), Louise Ward-Whare 
(Project Coordinator) 

Publisher: Harmony Foundation Kesnaga) 

Date: ros 

Format: Workbook/guide (170 pages) 

Distribution: Harmony Foundation, NRTEE 

Focus: Generic 

Structure: EMS style 

Content: | | 


me. is a comprehensive workbook and aide’ to be used Be peonig at 
any level of an organization. 


The book lays out a series of steps in the establishment of an EMS. These are: 


1. Launch a staff-awareness campaign. 

2. Organize and conduct an environmental assessment 
3. Strike an action plan 

4. Implement the plan © 

5. Monitor the results 


The execution of these steps is supported in two ways; through information, and 
through worksheets. The information is provided in a series of reviews of each of six 
important environmental issues faced by a business. These are: energy, hazardous 
materials, waste, water, transportation, and purchasing. For each of these topics, the 
guide first lists a number of actions that can be taken immediately to improve 
environmental performance. There is then a short introduction, a list of target areas 
and actions forthe environmental plan, and some success stories related to the topic. 
Finally, there are print and organizational sources listed after each section. 


The assessment worksheets and action planner are in a separate section (26 
pages). The assessment sheets comprise a review of the organization's performance 
in each of the six areas mentioned above. The action planner is a chart which shows 
‘what tasks have been accomplished, what tasks should be accomplished, and the 
time and personnel elements related to each of those tasks. - 


Appendices: Sources and references at the end of each chapter. 


Themes: Action can begin at any level in the organization, and some things can be 
- done even before the environmental plan is established. 
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Title: Business Strategy for Sustainable Development: 
Leadership and Accountability LOR the sO sacs 


Author: Deloitte & Touche/ IISD 

Publisher: International Institute for Sustainable Development (Canada) 
Date: 1992 

Format: Textbook (spiral bound, 116 pages) 

Distribution: Through the Institute 

Focus: Generic (emphasis on large, public peel Auett 
Structure: _ .EMS style . 

Content: 


This book discusses sustainable development in relation to business 
strategy, planning and practices. The first 2/3 of the book is a general guide to 
the development and implementation of an EMS. The balance of the book is an 
examination of the issues surrounding the monitoring and reporting of 
environmental performance. — 


In discussing sustainable development, the book follows a logical progression: 
It begins with an overview of the business perspective on sustainable development. It 
then covers the steps needed for the incorporation of sustainable development into a 
‘business. The steps can be summarized as follows: - 


1.Develop overall strategy for the organization 

.2. Perform stakeholder analysis to see who is directly or indirectly affected by the 
enterprise’s operations - and their needs. 

3. Set sustainable development policies and objectives 

4. Design and execute an implementation plan 

5. Foster internal corporate support for the plan 

6. Measure, monitor, and communicate progress 

7. (Section ends with a 1-page CHECKLIST on starting an EMS) 


The book takes a wide view of the (ope of sustainable development; even in the. 
section dealing with the development of the EMS, the text places each step ina 
philosophical (and sometimes historical) context and gives examples of how other 
companies have performed that step. This shift from general to specific places each 
step in a strong context, but it does not provide the directness found in a workbook- » 
style document. 


Appendices: The current state of affairs - profile of what is being reported now; 
Survey of corporate reporting on sustainable development - country profiles; A sample 
- sustainable development report - Cleanco International; A case Study - TransAlta 
Utilities. 

Themes: Sustainable development must become a fact of corporate life. Emphasis 
on monitoring, evaluation, communication, 
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Title: Environment and the World of Work 
Author: International Labour Organization 
Publisher: . International Labour Office 

Date: 1990 

Format: © Report (106 pages) 

Distribution: Through tLO 

Focus: Part played by workers 

Structure: EMS style 

-Content: 


This book places the activities and inputs of labour into the context of 
development and the environment. After providing a general over view of the earth, air 
and water issues facing the world, there is focussed discussion of policy issues-- 
including its effects on society, trade, north-south and east-west issues and 
competition. 


These issues are then all related to their potential to affect workers. Issues 
considered included, employment, training and industrial relations. It ends witha ~ 
discussion of the role to be played by governments and labour organizations. 


The report argues that the main difficulties in dealing with the environment are 
not technical but political, economic and social. It aims to find a way in which all 
stakeholders can participate. 


Appendices: ILO contribution to ei sound & sustainable development, 
Contribution of ILO concerning the protection & enhancement of the environment 
related to work. 
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Title: a Environment, Employment and Development 
Editor: AS. Bhalla | 
Publisher: International Labour Office 
Date: “1992 
Format: Report (177 pages) 
Distribution: . Through the ILO 
Focus: . Environmental policies 
Structure: Issues specific 


Content: 


This report focuses on economic and environmental issues in both. 
industrialized and developing countries, and describes leet how sustainable 
development wall affect them. 


The report also peeenbest in detail how environmental aniete should be 
designed so that differences that exist between high development countries and low 
development countries are incorporated: 


Related Products: Environmental Management training - 5 Volumes: Series of 
ete materials developed to support Environmental Management training . 
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(litte: | Caring for the Earth: A Strategy for Sustainable 


Living 

Author/Editor: Robert Preston-Allen 

Publisher: The World Conservation Union (IUCN), United Nations 
Environment io aan (UNEP), World Wide Fund for Nature 
(WWF) 

_ Date: - October, 1991 

Format: Workplace Guide 

Distribution: _ Through the Associations 

Focus: Generic 

Structure: EMS style 


Content: 


To.be used by those who shape policy and make decisions that affect the 
course of development and condition of our environment. This is a generic guide 
which does not focus specifically in any one area; the Business/Industry section 
however provides more specific steps to the commitment to sustainability: 


aR develop and publish a corporate environmental policy 
2. prepare an action program 
3. make a member of the company’s board responsible for environmental policy 
4. delegate responsibility to individual line managers for ensuring processes 
5. offer incentives for meeting health, safety & environmental targets with 
pay/promotions 
6: introduce environmental education programs/training for managers. 
_ 7. review progress with the environmental action plan regularly 

8. increase R&D, in order to improve the company's ability to prevent pollution, feel 
waste etc. 
9. monitor emissions & environmental quality to check that the company's controls are 
effective 
10. institute environmental & safety audits 
11. ensure high standards are maintained, remove environmentally unsafe technology 
12. provide lower income countries with information on measures to protect health & 
ensure sustain. 
ick provide environmental training plogiams to lower income countries 


Appendices: Statistics, Indicators of sustainability, Estimated costs of implementation 
of strategy, Strategies for sustainability. 
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datie: ' Friends of the Earth Handbook 
Editor: | _ Jonathon Porritt 

Publisher: MacDonald & Company , 

Date: 1987 

Format: Textbook 

Distribution: Trade Press 

Focus: Individual action 

Structure: Issue specific 

Content: 


The twelve chapters of this book are aimed at effecting cultural change. It deals 
with the major earth air and water issues by painting the large picture and 
emphasizing the need to change. The middle chapters deal with more practical ways 
in which individuals can respond to the issues. The final chapters deal with helping the 
spread the word. and Buus others. 


Appendix: Campaigning: How to create community groundswell. Bibliography at the © 
end of each chapter. 
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Title: Guide For Environmental Practice 
Author: The Mining Association of Canada 
Publisher: The Mining Association of Canada 
Date: November, 1990 
_ Format: Brochure/Pamphlet (13 pages, backed with French version) 
Distribution: Through the Mining Association of Canada 
Focus: » Policy 
Structure: Industry specific 
Content: 


This brochure is a statement of and expansion on the Mining Association 
of Canada's Environmental Policy. This policy is based on six principles, 
covering: compliance with legislation; self-regulation in the absence of 
legislation; self-monitoring to ensure compliance; research; contribution to 
public policy; and communications with governments, employees, and the 
public. 


In its introduction, the brochure states that member companies are committed to 
developing environmental management skills to a level comparable with those they 
use in economic management. Other than that, specific management techniques are 
not mentioned. 


Themes: Environmental principles to guide members' activities. 
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Title: Sustainable Development: A Manager's Handbook 

Authors: David W. Conklin, Richard C. Hodgson, Eileen D. Watson | 

Publisher: National Round Table on the Environment and the Economy 
(NRTEE) 

Date: 1991 

Format: Workbook/Guide (137 pages) 

Distribution: Through NRTEE 

Focus: Generic 

Structure: EMS style and checklists 


Content: 


This book is intended to be an introduction and guide to sustainable 
development for managers. Part A points out the legal, ethical, regulatory, and 
competitive reasons for adopting sustainable development. 


Part Bis a do-it-yourself environmental audit, consisting of 20 general questions 
(example: “In your corporate decisions, do you place heavy weight upon future profits 
and future tougher laws as opposed to current profits and current laws?") 


Part C is a guide to improving environmental performance. The first chapter of 
this part, “Developing a Management Strategy" is a series of 3 exercises intended to 
be completed by the manager. This person would solicit input from higher levels - 
upper executives and Board members - but the underlying philosophy is that 
successful change must be based on a solid foundation of goal definition, 


measurement, feedback, and ee which can then work its way up. into 
~ goals, strategies, and visions. 


The exercises in this chapter ask questions about the company's strategic, 
tactical and implementational responses to sustainable development. The answers 
they elicit are intended to coalesce into a program of action (example: What input and 
output measurements are you taking to monitor your organization's. performance in 


Sustainable Development? What additional measurements would be helpful and 
feasible?) | 


The next chapter discusses the importance of employee support for the 
- Sustainable development program, and then presents two exercises which help the 
participant to look at what is being done in this area. 


The balance of the book provides a listing at resources (associations and 
governments), a selection of 12 Canadian success stories, and a conclusion. 


Themes: Change need not. come exclusively from upper levels. 


Notes: Introduction suggests that participants send NRTEE a disk with their answers 
to the exercises in Parts B and C for possible incorporation into later editions. 
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Title: Decision Making Practices for Sustainable ‘Development | 

Author: National Round Table on the SOM and the Economy 
(NRTEE) 

Publisher: NRTEE (Canada) 

Date: T3991 . 

Format: | Workbook/guide (133 pages) 

Distribution: Through NRTEE 

Focus: Generic: 

Structure: . EMS style (based on “code of practice") 

Content: 


The focus in this book is on sustainable development, and ways to 
incorporate it into different sectors of society (the introduction specifies: 
business associations, corporate sector, federal government, labour, municipal 
governments, and non-governmental organizations.) 


The first half of the book discusses the reasons for an organization to change; 
successful management strategies; management tools; barriers to success; and the 
kind of changes in decision making which are necessary for sustainable development. 
Each of these topics is examined from the point of view of each of the societal sectors 
(business associations, corporate sector, etc.) being addressed. For example, the 
successful management strategies for implementing sustainable development ina 
corporation would be different from those used in a labour organization. 


There is no prescription in this book for an Environmental Management System 
as such, but the chapters on Successful Management Strategies and on management 
tools have some suggestions for businesses incorporating sustainable development. - — 
into their operations. The suggestions would be useful to any business, no matter 
what their current environmental plans; but would complement an EMS quite well. 


The second half of this book is a workbook-type guide to developing a Code of 
Practice for businesses and for trade and industry associations. There are 23 topics 
‘covered in this section, including: business aims and strategies; staff education and 
training; information sharing, and purchasing practices. Again, the product of the 
exercise is not an EMS, but the information gathered and the decisions made would 
be useful in the planning stages of an EMS. 


Themes: A Code of Practice is highly useful in a sustainable development program. 
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Title: New York State Waste Reduction Guidance Manual 
Author: The New York State Department of Environmental Conservation 
Publisher: The New York State Department of Environmental Conservation © 
Date: March, 1989 

Format: - Workbaok/guide (approx. 80 pages) 

Distribution: + New York State 

Focus: Waste management for industries in New York State 

Structure: © Issue specific 

Content: 


This is a workbook- -type guide to waste management. It ies few EMS 
elements. 


The book begins by pointing out the reasons behind a waste management 
program. It guides the participant through a waste reduction audit, and proceeds from 
there to an examination of waste reduction techniques - both general and industry- 

_. specific. The next step is a feasibility analysis, based on technical and economic 

feasibility. The last chapter (3 pages) discusses documentation of the research phase, . 
Staff and management motivation, aS RE of the chosen course of action, and 
sustaining the program. 


Appendices: New York Waste Reduction Activity Form and Instructions; ahi 
Resources (agencies, associations, government departments, etc.); Be erelcee (120 
items); Glossary; and Applicable Rules and Regulations. 


Themes: Functional guide on a specific issue 
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Titles Industrial, Commercial, and Institutional Recycling in 
Ontario: Operator's Handbook 


Author: Resource Integration Systems Ltd. 
Publisher: Ontario Multi-Material Recycling Incorporated 
Date: 1990 

Format: Workbook/Guide (44 sels 

Distribution: By the publisher 

Focus: Recycling for profit 

Structure: Industry specific 

Content: 


This is a guide for recycling firms seeking to expand from residential 
recycling into ICI (industrial, commercial, institutional) recycling. As such, the 
goals and objectives are already assumed - to get more sources of recyclable 
materials and to establish a sufficient market for the collected material. Any 
planning/audit suggestions are given in the context of providing advice to client 
firms. 


The D-I-Y information in this guide is found in its advice on conducting site 
visits. It includes a sample Waste Auditing Questionnaire with a form for the data 
collected. It also includes the program design procedure (1: determine system for 
moving recyclables with the facility; 2:determine system for ans storage of recyclables; 
and so on). 


Appendices: Locating a market for your secondary: materials; Calculations and how 
to use them; Container suppliers and manufacturers storage/container aplone 


Themes: Functional guide; very little on management systems level. 
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Title: industrial Waste Audit and Reduction Manual; 
Practical Guide to Conducting an In- -plant Survey for 
Waste Reduction 


Author: . CANVIRO Consultants 
Publisher: _ Ontario Waste Management Corporation (eee) 
Date: 2nd Edition, July, 1989 
Format: Workbook/guide (spiral bound, oh pages) 
Distribution: Through OWMC 
Focus: Waste management 
. Structure: issue specific 
Content: 


This book is intended to guide the reader ae a waste audit at their: 
business-or institution, and then help them to establish a waste reduction - 
program. | 


The prescribed steps are as followed: 


‘Understand the processes in the plant 

Define process inputs | 

Define process outputs 

Conduct material balance study 

Identify waste reduction alternatives 

Cost/benefit analysis and implementation of action plan 


OnRWN— 


This section (the six steps) takes up about 1/3 of the book. 


The book also provides case studies, anda section on resources and 
information (organizations and publications) 


Themes: Functional approach. No real management component/context. 
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ities eae Profit from Pollution Prevention; A Guide to Waste 
Reduction and Recycling in Canada 


Author: Glenn Munroe, William Bradley, Fay Neuber 
Publisher: Pollution Probe Foundation (Canada) 
Date: 2nd Edition Revised, 1990 
Format: Workbook/guide (105 pages) 
Distribution: Through Pollution Probe 

Focus: Waste management 

Structure: Issue specific 

Content: 


This book applies EMS-type principles to the specific topic of waste 
management. It is in two parts: the first gives guidance in the establishment of a 


_. waste reduction program; and the second lists and describes sources of 


information and support (government, commercial, associations, etc.) jot a 
company undergoing this process. ° ; 


-In part 1, the recommended tasks are divided between two teams; the Waste 
Reduction Task Force and the Waste Reduction Assessment Team (which is created 


by and serves the Task Force). The steps given for the Waste. Reduction Task Force 
are: ; 


1. Planning and organization - Develop policy and set goals; establish priorities. 

2. Assessment - Select assessment team; review report from team; consider factors 
affecting implementation; decide priorities and select projects 

3. Implementation - Develop implementation guidelines; prepare schedule; develop 
employee education and participation programs : 

4. Monitoring and evaluation - Evaluate specific projects based on reports from 
assessment team; monitor on-going progress towards program goals 


The steps given for the Waste Reduction Assessment Team are: 


1. Assessment of current situation - Perform a waste audit; identify possible project 
options; prepare assessment report for task force (coincides with step 2 above) 
2. Evaluation-of projects - Evaluate on-going performance of new system with respect 
to projected data. (coincides with step 4 above) 

m aie 

Appendices: Analyzing costs; Bibliography (43 items) 
Themes: Strong management systems focus to a program which promises cost 
savings, while at the same time preventing the potential legal/regulatory/commercial 
problems associated with waste issues. | . 
Related products: Volume II (same title), discusses a wide variety of technologies 
for reducing wastes. 
Notes: Good layout and interactive format 


34 


Title: The Office Guide to Waste Reduction and Recycling 
Author: | Recycling Council of Ontario 
Publisher: — Recycling Council of Ontario 
Date: Too | 
Format: — Brochure/Pamphlet (32 pages) 
Distribution: Through RCO 
Focus: Office waste management 
Structure: — Issue specific 
— Content: 


This is a basic guide to office waste management. It focuses on the 
developing good habits for people working with paper, and looks at the 
changes that can be made in their behavior. It is divided into four sections: 


1. The Office Waste Problem 

2. The Office Waste Solution 

3. Office Waste Paper Recycling 
4. Becoming 3 R Literate 


| The most complete section deals with setting up a recycling program in an _ 
Office. This seven-step program includes: 


. What you should know before you begin 

. Choosing a coordinator 

. Determining your recycling potential 

. Designing a recovery system 

. Selecting a waste paper dealer 

. Discovering your program’s true value 

. Generating enthusiasm and motivating participation 


NOnARWNM 


There is a waste audit record checklist and a simple form for calculating monetary gain 
derived from recycling efforts. 


Themes: Functional guide to a single-issue program | 


Appendix: There is a list of all Provincial recycling councils. 
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ile: Green Lights: A Bright Investment in America’s Future 

Author: U.S. Environmental Protection Agency 

Publisher: ~ U.S. Environmental Protection Agency 

Date: - #1990 

“Format: Video 

Distribution: © Through EPA 

Focus: Energy efficiency for lighting systems in business and industry 
_ Structure: Issues specific 

Content: 


The purpose of the video is to promote the use of energy- efficient 
lighting in businesses and industries in the US, and to publicize the 
Environmental Protection Agency's “Green Lights" program. This: government 


program offers technical support and publicity to companies wishing to change 
ie lighting. 


Themes: Energy-efficient lighting can save money and cut pollution,. while improving 
the work environment as well. 


Related Products: This is the first in a series of three videos. Part 2, Details on 
Energy Efficient Lighting Technologies; Part 3, Details on the Memorandum of 
Understanding. 


bs ¥ 
ne «sie 
¢ = re ele 
> 
- 
- 
i a 
ba é ‘ wt ib - = 
5 ce , ' 
7 fo oh @ fe“ b 
* ; re, al ry * af 
= ae 
swish, 2 9 he 
gh, a 
On ¥ tate . 
. y 
‘ = bd é "Whe "ay 
. on 
4 ; : 
, eVGs 
. rales Pa A 
¥ 
- ue 
ni , 7 
4 * ~ — : 
a% ; 
. m4 arp CaP 
y 7 
ao 
= cal . 
Ki a 
ae 4 i boli! oe 
, “5 x oI 
4 ! —~— = ¥. 

; ar . Be 
¥ 4 rT 7 if se, ae ‘eu Ts 
a ae 

Rte 
if ' - 
aa) E 
+ he 
cs 2 
i 2s 
4 . s 
% +) 
ee. » pers 
ay : ES pg kere 

= 5 ae s sai aks Bits) 4 
2 7.) % fe 7 inl 

i? oak A * i oe 

: yon: 

‘. . ie 
- ~" 
, 
y, 
= F 
Gy 
a 
ie, 
- a 7 
S 
F 
¥ A A 
Ba hath as 
i) i F 
Py ee 
iy: 
4 Me PA ee 
‘ 
‘ 
r 
me my c 
- i 
. 
q . 
‘A, 
. 
| x 
‘ 


